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ABSTRACT
This study evaluated the long-term effects o f prenatal cocaine exposure on child 
behavioral outcome at age 5 years, while considering the influence of the postnatal 
caregiving environment indicated by maternal drug use, maternal psychological 
functioning, and parenting quality. Behavioral outcome was measured by parent- 
reported behavior problems on the Achenbach Child Behavior Checklist. Subjects were 
210 preschoolers (107 cocaine-exposed and 103 nondrug-exposed) and their biological 
mothers drawn from a larger cohort of mother-child pairs enrolled at birth in a 
longitudinal study evaluating the neurodevelopmental outcomes of children prenatally 
exposed to cocaine. The relationships among prenatal cocaine exposure, maternal 
adaptation (i.e., maternal drug use and psychological functioning), parenting, and 
behavioral functioning were evaluated through a series of correlations, group 
comparisons, and multiple regression analyses. Severity of prenatal cocaine exposure 
was not related to behavioral functioning at age 5 years. However, significant 
relationships were found between indicators of maternal adaptation and quality of 
parenting. Specifically, maternal psychological functioning at 5-year follow-up was 
positively correlated with Negative Parenting, indicating more physical punishment, 
scolding, and unresponsiveness by mothers with greater psychological distress. In 
multiple regression analyses, maternal psychological functioning with maternal 
education accounted for 9% of variance in Negative Parenting. In addition, maternal 
drug use at 5-year follow-up was negatively associated with Parental Control. That is, 
mothers with higher drug use were more permissive in their approach to parenting. 
Maternal drug use and maternal education accounted for 4% variance in Parental
vi
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Control in multiple regression analyses. Despite a relationship between poor maternal 
adaptation and ineffective parenting, parenting was not in turn related to child 
behavioral functioning. Exploratory correlation analyses indicated a positive 
association between maternal psychological functioning and childhood externalizing 
behavior problems, although maternal psychological functioning did not significantly 
predict externalizing problems in follow-up regression analyses. The significance of 
study findings in relation to existing literature and future directions in prenatal cocaine 
exposure research are discussed.
vii
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INTRODUCTION
As the use of illicit substances has reached epidemic proportions, the effects of 
substance abuse on the individual, the family, and society has become a major public 
health concern. As many as an estimated 13.9 million people are current users of illicit 
substances (Substance Abuse and Mental Health Services Administration [SAMHS A], 
1998). Cocaine has remained one of the most prevalent illicit drugs for the past 15 
years, permeating all age, cultural, and socioeconomic groups (Allen, Palomares, 
DeForest, Sprinkle, & Reynolds, 1991; SAMHSA, 1998). At the peak of cocaine use in 
the mid 1980s, the National Institute on Drug Abuse (NIDA) estimated that 30 million 
individuals had tried the drug, with 5 million of those using cocaine on a regular basis 
(Thurman & Berry, 1992). While more recent figures show a decline in its overall use, 
cocaine abuse continues to be a tremendous problem, particularly for urban areas and 
among youth and young adults (Chiriboga, 1998; Lester, Freier, & LaGasse, 1995; 
SAMHSA, 1998).
One of the most significant consequences of the cocaine epidemic is the number 
o f women and children affected. The increased affordability and availability of crack 
cocaine in the mid-1980s led to a steady rise in the number of adolescents and young 
adult users. Data from the 1997 National Household Survey on Drug Abuse suggest that 
this population continues to be particularly vulnerable to cocaine use. According to 
these figures, the highest rate of current cocaine use is for individuals 18-25 years old, 
and the second highest rate is for those 12-17 years of age (SAMHSA, 1998). Although 
cocaine use among youth and young adults is alarming for many reasons, the fact that 
many of these users are women of childbearing years is of particular concern. It has
1
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been suggested that women of childbearing age account for as many as 30-40% of all 
cocaine users (Kandall, 1991). Prevalence rates of actual cocaine use during pregnancy 
vary widely, ranging from .2% to 25%, with the majority falling between 10-20% for 
urban-based surveys (Bandstra & Burkett, 1991; Chasnoff, 1989a, 1989b; Frank et al., 
1988; Moon, 1987). Similarly, reports of the number of infants bom prenatally exposed 
to cocaine also vary. While estimates o f40,000 to 375,000 per year have been 
suggested (Chasnoff, 1989a; Mayes & Bomstein, 1995), a recent report from the 
Nation Institute for Drug Abuse (1994) indicated approximately 45,000 prenatally 
exposed infants were bom annually.
The growing number of infants being exposed to cocaine in utero sparked major 
research interest in the consequence of prenatal cocaine exposure on infant and child 
outcome. The majority of the research conducted over the past decade has focused on 
infant medical, neurobehavioral, and early developmental functioning. While initial 
reports of the effect of cocaine on child outcome suggested devastating, irreversible 
problems, later better-controlled studies have failed to support such significant deficits 
(Olson, Grant, Martin, & Streissguth, 1995; Vorhees, 1995). Nevertheless, prenatal 
cocaine exposure has been linked to perinatal and neonatal problems such as premature 
birth, small head circumference, lower birth weight, shorter birth length, and 
neurodevelopmental abnormalities (Lutiger, Graham, Einarson, & Koren, 1991; 
Richardson, 1998). Research on the long-term effects of prenatal cocaine exposure is 
significantly limited. Extant data suggest that children prenatally exposed to cocaine, 
while showing no significant impairment in global intellectual functioning (Azuma & 
Chasnoff, 1993; Hawley, Halle, Drasin, & Thomas, 1995; Richardson, Conroy, & Day,
2
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1996), may be at risk for later behavioral difficulties (Chasnoff, Anson, Hatcher, 
Stenson, Iaukea, & Randolph, 1998; Delaney-Black, Covington, Templin, Ager,
Martier, & Sokol, 1998; Richardson, 1998). Still, not all studies have supported a 
significant link between prenatal cocaine exposure and deleterious behavioral outcome 
(Richardson et al., 1996).
Inconsistent findings may be due in part to methodological limitations such as 
retrospective designs, small sample sizes, and confounding variables found in many of 
the studies. Alternatively, such findings may reflect individual variability in the impact 
of prenatal drug exposure, depending on mediating and moderating factors in the child’s 
caregiving environment. The chaotic, impoverished home environments often 
associated with families affected by substance abuse have been implicated as playing a 
pivotal role in if and to what extent cocaine exposure affects child outcome (Azuma & 
Chasnoff, 1993; Lester et al., 1995; Olsen et al., 1995). Factors closely related to poor 
child outcome, such as continued drug use, increased exposure to violence, frequent 
changes in caregivers, high levels of maternal psychopathology, and poor parenting, 
have been reported in families affected by substance abuse (Lester et al., 1995; Mayes 
& Bomstein, 1995; Singer, Arendt, & Minnes, 1993; Zuckerman, Amaro, Bauchner, & 
Cabral, 1989; Davis, 1990). Few studies, however, have systematically evaluated the 
caregiving environment as a mediator in the effect of prenatal cocaine exposure on 
behavioral functioning (Azuma & Chasnoff, 1983; Chasnoff et al., 1998). Clearly, 
additional research is needed to determine if and how prenatal cocaine exposure 
influences later child behavioral outcome.
3
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The following literature review will first discuss the properties of cocaine, and 
then present a summary of the existing literature regarding the impact of prenatal 
cocaine exposure on infant and child outcome, with emphasis on the relatively few 
studies examining behavioral functioning in preschool and school-aged children. To 
understand how the caregiving environment of substance-exposed children may 
influence behavioral outcome, the next section will address the development of 
behavior problems in preschool years, highlighting research on caregiver risk factors or 
correlates. In conclusion, the caregiving environment of the cocaine-exposed child will 
be considered, with focus on variables which may indirectly influence child behavioral 
outcome.
Cocaine: An Overview
Cocaine, an alkaloid derivative of the plant Erythroxylon cocao, is a powerful 
stimulant which results in an initial psychological state of intense euphoria, increased 
energy, increased mental clarity, decreased inhibition, and heightened sexuality (Koren, 
Nulman, Rovet, Greenbaum, Loebstein, & Einarson, 1998). Elevated doses may cause 
less pleasant effects including irritability, anxiety, excessive psychomotor activity, and 
suspiciousness (Grilly, 1994). Cocaine is typically either sniffed for absorption through 
the nasal membranes or smoked for faster absorption through the lung tissue, although it 
may also be injected intravenously. The effects of the cocaine appear and disappear 
fairly rapidly. When taken intranasally, the euphoric effects may be experienced within 
I minute and then dissipate within 60 to 90 minutes (Doering, Davidson, LaFauce, & 
Williams, 1989; Van Dyke & Byck, 1982). Smoking cocaine produces an almost 
immediate onset of euphoria (i.e., < 30 seconds), however, the duration of the high is
4
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shorter than when the drug is sniffed (i.e., 5 to 20 minutes) (Chambers & Griffey, 1975; 
Krug, 1989; Seigel,1982). The “high” of cocaine is typically followed by a “crash” in 
which the individual may experience dysphoria, agitation, decreased appetite, disruption 
in sleep cycle, and intense craving for the drug (Grilly, 1994; Post, 1975). The intense 
high of brief duration produced by cocaine, particularly when smoked, coupled with the 
desire to avoid the subsequent “crash” leads to repeated administration of drug and 
eventually dependence (Gawin & Kleber, 1985; Kandall, 1991). Prolonged use of 
cocaine has been associated with serious psychiatric complications including 
depression, paranoid ideation, violent outbursts, and hallucinations (Krug, 1989; 
Mofenson & Caraccio, 1987).
The action of cocaine occurs both centrally and peripherally. Cocaine acts by 
blocking the reuptake of dopamine, norepinephrine, and serotonin leading to an 
accumulation of these neurotransmitters in the synaptic cleft (Moore, Ciueh, & Zeldes, 
1977; Van Dyke & Byck, 1982). Some evidence suggests that cocaine may also 
facilitate the presynaptic release of monoamines (Grilly, 1994; Shore, 1976). The 
increased availability of the monoamines, particularly dopamine, is responsible for the 
euphoric state experienced by users (Kuhar, Ritz, & Boja, 1991; Tarr & Macklin, 1987). 
Specifically, the activation of dopamine in the mesolimbic or mesocoritical pathways, 
termed the “pleasure pathways,” results in the experience of pleasure and contributes to 
the addictive properties of cocaine (Gawin & Ellinwood, 1988; Goeders & Smith,
1983). However, depletion of dopamine may occur with prolonged use of cocaine. The 
resultant lower levels of dopamine may cause tolerance, leading to the administration of 
larger doses to maintain the desired effect, as well as the experience o f the dysphoria
5
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and drag cravings following cocaine use (Gold & Giannini, 1989; Volpe, 1992). 
Peripherally, cocaine inhibits nerve conduction by blocking the flow of sodium ions 
necessary for an action potential, which accounts for its local anesthetic capabilities 
(Zimmerman, 1991). Additionally, the increased neurotransmitters in the periphery 
may affect the cardiovascular system, producing vasoconstriction, elevated blood 
pressure, and increased heart rate (Glantz & Woods, 1993 ; Tarr & Macklin, 1987). A 
number of adverse medical consequences have been linked to cocaine use including, 
neurological problems (e.g., seizures, visual difficulties), cerebral hemorrhaging, acute 
myocardial infarction, and sudden death (Grilly, 1994).
Effects of Prenatal Cocaine Exposure
Cocaine administered during pregnancy easily passes through the placenta, 
posing threat to the developing fetus (Singer, Farkas, & Kliegman, 1992). Fetal plasma 
levels of the drag significantly greater than the mother have been documented, and 
metabolites of cocaine may remain in the amniotic fluid for up to 4-5 days (Chasnoff, 
Bussey, Savich, & Stack, 1986; Farrar & Kearns, 1989). Cocaine’s influence on the 
fetus may occur through several pathways. First, cocaine may act indirectly through its 
effect on the mother. As previously mentioned, cocaine produces vasoconstriction, 
hypertension, and tachycardia in its user. When such vasoconstriction occurs in 
pregnant women, the placental arteries are affected, significantly reducing the amount 
of blood flow to the fetus. Consequently, oxygen and important nutrients vital for fetal 
growth and development are interrupted. Such effects may result in a number of 
perinatal and obstetric complications including hypoxia, preterm labor, growth 
retardation, and abraptio placenta (Tarr & Macklin, 1987). In addition, the increased
6
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monoamines in the maternal circulatory system resulting from cocaine use may 
indirectly affect the fetus by increasing the contractibility of the uterus (Moore, Sorg, 
Miller, Key, & Resnik, 1986; Woods, Plessinger, & Clark, 1987). This action may 
further contribute to the occurrence of preterm labor and abruptio placenta (Frank et al., 
1988; Volpe,1992).
Cocaine also may affect the fetus directing as it crosses the placenta, increasing 
the concentration of monoamines in the embryonic synapses (Rosenak, Diamant, Yaffe, 
& Homsten, 1990). The higher levels of monoamines may potentiate the indirect 
effects of cocaine, causing fetal hypertension, vasoconstriction, and tachycardia 
(Cregler & Mark, 1986; Tarr & Macklin, 1987). Additionally, as monoamines are 
important in cell proliferation, neural outgrowth, and synaptogeneses, cocaine may 
influence the formation and remodeling of brain structures and the ontogeny of 
neurotransmitter systems (Mattson, 1988; Mayes, 1994). Finally, abnormalities in 
brain development may occur due to cocaine’s local anesthetic abilities, which may 
inhibit the development of excitatory tissues (Dow-Edwards, 1995). The physiological 
impact of cocaine on the fetus should be considered within the context of a number of 
other perinatal risk factors related to the lifestyle of the cocaine abuser including poor 
nutrition, sexually transmitted diseases, and lack of adequate prenatal care.
The numerous ways in which cocaine may reach and impact the developing 
fetus suggest serious consequences for the infant bom exposed to cocaine in utero. This 
section will review over a decade of outcome literature in several domains of infant and 
child functioning, including birth and medical outcome, infant neurobehavioral
7
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functioning, early developmental performance, childhood intellectual and academic 
functioning, and emotional and behavioral adaptation.
Obstetrical/Perinatal Outcomes. Research has linked prenatal cocaine exposure 
to a number of obstetric and neonatal problems including abruptio placentae (Bingoi, 
Fuchs, Diaz, Stone, & Gromisch, 1987; Dombrowski, Wolfe, Welch, & Evans, 1991), 
premature delivery (Bateman, Ng, Hansen, & Heagarty, 1993; Eyler, Behnke, Conlon, 
Woods, & Frentzen, 1994; Handler, Kistin, Davis, & Ferre, 1991), congenital 
malformations (Little, Snell, Klein, & Gilstrap, 1989; MacGregor et al., 1987), Sudden 
Infant Death Syndrome (SIDS) (Chasnoff, Hunt, Kletter, & Kaplan, 1989), seizures 
(Chasnoff, Griffith, Freier, & Murray, 1992), cerebral hemorrhage (Dixon & Bejar, 
1989), and maternal and infant death (Burkett, Bandstra, Cohen, Steele, & Palow, 1990; 
Critchley, Woods, Barson, Richardson, & Lieberman, 1988; Henderson & Torbey,
1988; Morild & Stajic, 1990). However, serious methodological limitations in some of 
the earlier studies have been cited (Lester et al., 1995; Woods, Behnke, Eyler, Conlon, 
& Wobie, 1995), and recent research has failed to support significant obstetrical and 
perinatal complications in the majority of infants (Behnke, Eyler, Conlon, Woods, & 
Casanova, 1994; Eyler et al., 1994; Richardson & Day, 1994). In a meta-analysis 
conducted by Lutiger and colleagues across 20 controlled studies, only shorter 
gestational age and genitourinary malformations were significantly different between 
cocaine-exposed and polydrug/noncocaine exposed infants. When non-exposed infants 
were used as controls, significant differences were found for spontaneous abortion, 
shorter gestational age, and birth growth parameters (Lutiger et al., 1991).
8
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Decreased fetal growth has been the most consistent finding related to prenatal 
cocaine exposure across studies (Coles, Platzman, Smith, James, & Falek, 1992; Frank et 
al., 1990; Singer, Arendt, Song, Warshawsky, & Kliegman, 1994; Zuckerman et 
al.,1989). Emerging research suggests a possible relationship between the severity of 
cocaine exposure and intrauterine growth retardation (Eyler, Behnke, Conlon, Woods, & 
Wobie, 1998a). Additionally, the timing of cocaine use during pregnancy may be a 
critical factor in its effect on growth. While cocaine use throughout pregnancy has been 
linked to the most significant growth effects, first trimester use has not been related to 
growth differences between exposed infants and controls (Chasnoff, Griffith, MacGregor, 
Dirkes, & Bums, 1989; Graham, Dimitrakoudis, Pellegrini, & Koren, 1989). A more 
recent study found that cocaine use during the third trimester in particular was related to 
decreased length and head circumference at birth (Eyler et al., 1998a). Interestingly, 
some data have shown that although these infants may catch up in height and weight as 
they mature, they may continue to lag in head circumference as late as through preschool 
years (Chasnoff et al., 1992; Chasnoff et al., 1998; Koren et al., 1998). Head 
circumference has been suggested as one mechanism through which in utero cocaine 
exposure may indirectly affect childhood outcome (Azuma & Chasnoff, 1993).
Infant Neurobehavioral Functioning. Considerable attention has been given to 
the effect of in utero cocaine exposure on early neurobehavioral functioning.
Significant neurobehavioral deficits have been observed in neonatal rats exposed 
prenatally to cocaine (Dow-Edwards, Freed, & Milhorat, 1988; Henderson & Torbey, 
1988; Raum, McGivem, Peterson, Shryne, & Gorski, 1990). In studies examining 
neurobehavioral functioning in infants, Brazelton’s Neonatal Behavioral Assessment
9
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Scale (NBAS) is one of the most frequently cited outcome measures. The NBAS is a 
well-known neonatal behavioral measure, examining functioning in six areas: 
habituation, orientation, motor performance, range of state, state regulation, and 
autonomic regulation (Brazelton, 1984). A number of studies conducted at birth 
indicated findings in one or more BNB AS domains but reveal little consistency 
regarding the specific domains affected (Chasnoff et al., 1989; Eisen et al., 1991; 
Mayes, Granger, Frank, Schottenfeld, & Borstein, 1993; Napiorkowski et al., 1996; 
Phillips, Sharma, Premachandra, Vaughn, & Reyes-Lee, 1996; Richardson, Hamel, 
Goldschmidt, & Day, 1996; Scafidi et al., 1996). While several controlled studies with 
relatively large sample sizes, detected no significant group differences on the BNB AS 
at birth (Coles et al., 1992; Neuspiel, Hamel, Hochberg, Greene, & Campbell, 1991; 
Woods, Eyler, Behnke, & Conlon, 1993), two of these studies found differences when 
infants were reassessed at 2-4 weeks (Coles et al., 1992; Neuspiel et al., 1991). Recent 
research also suggest a dose-response effect, with poorer neurobehavioral functioning 
emerging in infants exposed to higher doses of cocaine during pregnancy (Delaney- 
Black, Covington, Templin, Ager, Martier, Compton, & Sokol, 1998; Eyler, Behnke, 
Conlon, Woods, & Wobie, 1998b; Tronick, Frank, Cabral, Mirochnick, & Zuckerman,
1996).
Developmental Outcome. Research on early cognitive functioning in cocaine- 
exposed infants and toddlers has failed to document consistent impairments on global 
measures of development. In a small sample, Van Baar (1990) observed that infants of 
drug dependent mothers, many of who were cocaine exposed, differed from controls on 
the Bayley Mental Scale at 24 and 30 months (Van Baar, 1990). In addition, Singer and
10
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colleagues found mean differences between cocaine-exposed and non-exposed/polydrug 
infants on Bayley Mental and Motor Scales. Cocaine exposure remained a significant 
predictor of Bayley scores, after controlling for prematurity (Singer, Arendt, Farkas, 
Minnes, Huang, & Yamashita, 1997). Although Chasnoff et al. reported no mean 
differences in scores on the Bayley among cocaine/polydrug, polydrug, and control 
infants, cocaine/polydrug-exposed infants were more likely to score more than two 
standard deviations below the mean (Chasnoff et al., 1992). Still, other studies have 
failed to find meaningful differences in global developmental functioning between 
cocaine-exposeu children and comparisons (Bandstra et al., 1993 ; Graham et al., 1992; 
Hurt et al., 1995; Koren et al., 1998; Richardson, 1998). Jacobson and colleagues found 
no group differences on Bayley Mental or Motor indices at 1 year of age, but found 
differences in more subtle neurobehavioral tests of visual expectancy, recognition 
memory, and information processing in heavily exposed infants when compared to 
infants with light or no cocaine exposure (Jacobson, Jacobson, Sokol, Martier, & 
Chiodo, 1996).
Significant differences in both receptive and expressive language have been 
reported for children prenatally exposed to drugs including cocaine when compared to 
controls (Johnson, Seikel, Madison, Foose, & Rinard, 1997; Koren et al., 1998). For 
example, Bender et al. found poorer receptive language scores in a group o f children 
prenatally and environmentally exposed to crack compared to controls (Bender et al., 
1995). Additionally, Bandstra and colleagues reported differences in language skills and 
auditory processing for cocaine-exposed children at age 5, after controlling for the effects 
of other drags. Interestingly, only differences in auditory processing remained significant
11
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after considering the effects of differential language stimulation in the home environment 
(Bandstra, Morrow, Johnson, Hanson, et al., 1999). Several studies with smaller sample 
sizes have not, however, documented a negative impact on language (Hawley et al., 1995; 
Hurt, Malmud, Betancourt, Brodsky, & Giannetta, 1997; Phelps, Wallace, & Bontrager,
1997).
Infants exposed to cocaine in utero have not shown consistent motoric difficulties 
on standardized measures such as the Brazelton and the Bayley, although abnormal 
reflexes and motor immaturity (Richardson et al., 1996) and hypertonicity and tremor 
(Chiriboga, Brust, Bateman, & Hauser, 1999) have been reported in early infancy. 
Additionally, two studies using more specific measures of motor functioning such as the 
Movement Assessment of Infants (MAI) and the Alberta Infant Motor Scale, indicated 
greater risk for motor dysfunction for cocaine-exposed infants at four months (Sneider & 
Chasnoff, 1992) and seven months (Fetters & Tronick, 1996) compared to controls. Few 
studies have specifically examined motor functioning beyond infancy. Arendt and 
colleagues reported poorer gross and fine motor performance on the Peabody 
Developmental Motor Scales in 2-year old cocaine-exposed children (Arendt, 
Angelopoulos, Salvator, & Singer, 1999). Bender et al. did not find gross-motor 
differences in preschoolers exposed to cocaine prenatally or postnatally compared to 
controls, however, prenatal cocaine exposure was related to deficits in visual-motor 
integration at 4-6 years of age (Bender et al., 1995).
Intellectual and Academic Functioning. There are few published studies with 
cohorts in the pre-school and school age years, and no well-controlled studies have 
published data beyond 6 years of age. Several studies evaluating group differences
12
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between cocaine/polydrug-exposed and noncocaine/polydrug or nonexposed children 
have reported no significant group differences in intellectual functioning in the 3 to 6 
year age range (Azuma & Chasnoff, 1993; Bandstra, Morrow, Johnson, Pagan, et al., 
1999; Chasnoff et al., 1998; Hawley et al., 1995; Hurt, Malmud, Betancourt, Braitman 
et al., 1997; Morrow et al., 1997; Phelps et al., 1997; Richardson et al., 1996). Chasnoff 
et al., however, reported a path analysis of 3-year data indicating direct cocaine effects 
on intelligence, as well as indirect effects mediated through head growth, home 
environment, and task perseverance (Azuma & Chasnoff, 1993). At 6 years, Chasnoff 
and colleagues found no direct effect for prenatal cocaine exposure on intelligence, but 
an indirect influence mediated through home environment was indicated (Chasnoff et 
al., 1998). Sample attrition, however, was high in both of these studies (50% at 3 years 
and 40% at 6 years). In a separate study, Richardson found that first trimester cocaine 
use predicted the performance of children on the Stanford-Binet at 3 years of age 
(Richardson, 1998). Taken together, these findings highlight the importance of 
evaluating cocaine-related effects using statistical strategies beyond group difference 
analyses.
Academic achievement has been reported in only one known study. In this study, 
scores on the Wide Range Achievement Test-Revised at age 6 were not significantly 
different for the cocaine and comparison groups. However, the size of the cocaine- 
exposed sample was small, and the severity of the exposure was reported as light to 
moderate (Richardson et al., 1996).
Emotional and Behavioral Outcome. Several researchers have conceptually 
linked prenatal cocaine exposure and deficits in emotional/ behavioral regulation.
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Volpe (1992) hypothesized potential deficits in arousal, attention, emotional control, 
motivation, and social interaction in exposed children, given that the limbic, 
hypothalamic, and extrapyramidal systems are likely impacted by prenatal cocaine 
exposure (Volpe, 1992). Additionally, Lester and colleagues proposed that prenatal 
cocaine exposure, through its effect on the monoamine pathways, may lead to 
disturbances in neuroregulatory systems which in turn will result in disorders of 
behavioral regulation (Lester et al., 1995). In a more extensive model, Mayes, Grillon, 
Granger, and Schottenfeld (1998) review several lines of research which suggest 
difficulties in arousal and attention regulation for exposed infants and children. First, 
Mayes et al. present evidence for the effect of prenatal cocaine on the monoaminergic 
neurotransmitter systems, pointing out that several brain regions rich in monoamine 
neurotransmitters (e.g., amygdala, striatum, locus coeruleus, ventral tegmental area, and 
posterior parietal cortex) may be involved in arousal and attention regulation. 
Neurobehavioral findings from animal studies suggesting overarousal in prenatally- 
exposed offspring, as well as abnormalities in neurotransmitter levels from plasma and 
cerebrospinal fluid of exposed infants were also cited. Finally, Mayes et al. suggest that 
despite no significant differences between exposed and nonexposed children on global 
measures of developmental and intellectual functioning, children prenatally exposed to 
cocaine manifest considerable variability or scatter in their performance which may be 
indicative of attention regulation difficulties (Mayes, Grillon, Granger, & Schottenfeld,
1998).
Collectively, considerable theoretical support exists for greater risk of emotional 
and behavioral problems in children exposed to cocaine in utero. Early anecdotal
14
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
reports of preschool and school-aged children retrospectively identified as cocaine 
exposed have supported deficits in emotional and behavioral adaptation, with 
descriptions indicating increased distractibility, impulsivity, and aggression (Scherling, 
1994; Sumner, Mandoki, & Matthews-Ferrari, 1993). Still, empirical data on 
attentional processing and emotional/behavioral adjustment in prenatally-exposed 
children are emerging. Observer ratings of child behavior in the clinic setting have 
differentiated cocaine-exposed and control children, with cocaine-exposed children 
being rated as more restless, less focused, less compliant, and less persistent (Azuma & 
Chasnoff, 1993; Beckwith et al., 1994; Richardson, 1998). Additionally, Bendersky & 
Lewis reported poorer impulse control on a Delay of Gratification task for prenatally 
exposed children when compared to nonexposed children (Bendersky & Lewis, 1998). 
Children exposed to cocaine in utero have also demonstrated significantly greater 
omission errors (i.e., greater inattention) on a computerized continuous performance 
task (Richardson et al., 1996).
Behavioral functioning of children prenatally exposed to cocaine in the 
classroom, as reported by teachers, has been examined in two known studies. 
Richardson, Conroy, & Day (1996) using a small sample (n=28) of drug-exposed 
children found that prenatal cocaine exposure was not related to teacher reported 
behavior problems at age 6, as measured by the Achenbach Teacher Report Form (TRF; 
Richard et al., 1996). However, Delaney-Black et al. reported significantly more 
problems on the Problem Behavior Scale, an investigator-developed measure tapping 
behaviors thought to be specific to cocaine exposure, for a group of 6-year olds 
prenatally exposed to cocaine, after controlling for cigarette and alcohol use. Although
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a significant difference between groups was not found for the Conner’s Teacher Rating 
Scale (CTRS) in multivariate analyses, examination of individual subscales revealed 
significantly higher scores on the Daydream/Attention subscale for the cocaine-exposed 
children compared to controls (Delaney-Black et al., 1998).
Only a few studies have examined parent-report of emotional and behavioral 
problems using standardized questionnaires such as the Achenbach Child Behavior 
Checklist (CBCL). In one study, Hawley and colleagues (1995) evaluated emotional 
and behavioral functioning in 20 cocaine-exposed preschoolers (ages 3-5) and 24 
nonexposed children. According to parent ratings on the CBCL, exposed children 
showed significantly greater Internalizing problems compared to controls. Group 
differences on the Externalizing scale approached but did not reach significance. Also, 
a higher percentage of cocaine-exposed children (53%) had scores in the clinical range 
(98th percentile or above) in one or more domains compared to nonexposed children 
(10%), a difference that was statistically significant (Hawley et al., 1995). In another 
study, Phelps, Wallace, & Bontrager (1997) reported no difference on the CBCL 
between a group of 20 preschoolers (ages 3-6 years) exposed to cocaine/polydrugs in 
utero and a group of 20 controls with no prenatal drug exposure. However, both groups 
received scores on the Externalizing scale of approximately one standard deviation 
above the expected mean (Phelps et al., 1997). Findings from these two studies should 
be interpreted with caution given the very small sample size and confounding effects of 
polydrug exposure. Additionally, gestational age for the groups, a factor associated 
with prenatal drug exposure and also linked to child outcome, was not apparently not 
considered in group analyses.
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Richardson (1998) reported findings from a larger longitudinal study examining 
physical, cognitive, and behavioral development in children exposed to cocaine in 
utero. Regression analyses showed a relationship between first trimester cocaine 
exposure and mother’s ratings of child behavior on the CBCL at 3 years of age. 
Specifically, children exposed to cocaine during the first trimester were reported by 
their mothers as having more internalizing and total behavior problems than those who 
were not exposed during the first trimester. A follow-up regression analysis using 
clinically significant scores (i.e., scores above the borderline clinical cutoff score) as the 
dependent variable indicated that both first and third trimester cocaine exposure were 
predictive of internalizing problems, after controlling for other drug use during 
pregnancy, gestational age, and additional confounding variables in the analyses 
(Richardson, 1998).
In another longitudinal study evaluating the long-term effects of prenatal drug 
exposure, Chasnoff and colleagues have reported on behavioral adjustment in a group 
of children enrolled prospectively at birth. Griffith, Azuma, & Chasnoff (1994) 
examined parent-report of child behavioral functioning among three groups of three- 
year olds: 93 polydrug/cocaine exposed children, 24 polydrug/noncocaine exposed 
children, and 25 nonexposed controls. Using the CBCL, the polydrug/cocaine and 
polydrug/noncocaine had significantly greater scores on the Destructive subscale and 
the Externalizing scale than controls. Additionally, the polydrug/cocaine exposed 
children showed significantly more aggressive behavior than controls. In regression 
analyses, cocaine, along with examiner behavior ratings, was predictive of overall 
externalizing problems, although it was not a significant predictor when the Destructive
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and Aggressive subscales were considered separately as dependent variables (Griffith, 
Azuma, & Chasnoff, 1994). Azuma & Chasnoff (1993) also considered the behavioral 
functioning of preschoolers exposed to drugs as a mediator in a path model of the direct 
and indirect effects of prenatal drug exposure on later intellectual functioning.
Although pulling from the same cohort as Griffith, Azuma, & Chasnoff (1994), Azuma 
& Chasnoff s control group was slightly larger (n=45). In this study, no group 
differences were found on the CBCL Externalizing scale. Additionally, in the proposed 
path model, the CBCL Externalizing scale was not a significant variable in the 
relationship between drug exposure and later intellectual functioning. However, a few 
results are noteworthy. Within the model, drug exposure, home environment, and head 
circumference were related to CBCL Externalizing scores (Azuma & Chasnoff, 1993).
More recently, Chasnoff et al. (1998) reported on the behavioral outcome of 
children from this same cohort at ages 4-6 years. Two groups were considered: 95 
children exposed prenatally to cocaine and other drugs and 75 nonexposed children. An 
average score from three administrations of the CBCL at age 4, age 5, and age 6, for 
was calculated for each child and used in analyses. When compared to controls, 
polydrug/cocaine exposed children showed significantly more internalizing, 
externalizing, and total behavior problems on the CBCL. Also, analyses o f subscales 
indicated significantly higher scores for the polydrug/cocaine group across individual 
domains. Furthermore, a significantly greater proportion of drug exposed children 
scored in the clinical range (98th percentile or above) on the CBCL than drug-free 
controls. Within this study, Chasnoff and colleagues also examined the direct effects 
of drug exposure and the indirect effect of drug exposure through quality of the home
18
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environment on child behavior. Four path models with four different behavioral indices 
as dependent variables (i.e., Self-Regulation, Internalizing, Anxious/Depressed, and 
Thought) were examined. The behavioral measures were derived from a factor analysis 
of the CBCL data, with the Self-Regulation factor including the Aggressive behavior, 
Delinquent behavior, Attention problems, and Social problems subscales, and the 
Internalizing factor composed on the Somatic complaints and Withdrawn subscales. 
Path analyses revealed a direct effect of prenatal drug exposure on all four behavioral 
measures. Although a relationship between drug exposure and home environment was 
also found, the quality of the home environment was not significantly related to child 
behavior in the proposed models. It is noteworthy that although not significant there 
was a trend towards the home environment as a mediator for self-regulatory behaviors 
(Chasnoff et al., 1998). Overall, Chasnoff and colleagues’ research suggests an 
increased risk for behavioral difficulties in children prenatally exposed to cocaine and 
other drugs, particularly as they age. However, one serious limitation in the Chasnoff 
studies is the poor attrition of the original cohort (i.e., 50% at 3 years and 60% at 6 
years).
Summary of Outcome Literature. In spite of over a decade of research focusing 
on the topic, the impact of prenatal cocaine exposure on infant and child outcome 
remains unclear. This is due mainly to the widely variable and inconsistent findings 
reported in the literature, as well as the paucity of research on long-term functioning. 
What is apparent is that the impact of cocaine exposure is more subtle than initially 
believed. While there appears to be an association between prenatal cocaine exposure 
and growth indicators at birth (Coles et al., 1992; Eyler et al., 1998a; Graham et al.,
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1989), the majority of the more serious obstetrical and perinatal complications initially 
reported have not been supported (Behnke et al., 1994; Lutiger et al., 1991). 
Additionally, children exposed to cocaine in utero have not shown consistent 
impairment in global domains such as developmental or intellectual functioning 
(Bandstra et al., 1993; Bandstra, Morrow, Johnson, Pagan, et al., 1999; Chasnoff et al., 
1998; Koren et al., 1998), although data indicating deficits in more specific areas such 
as language and visual-motor integration have begun to emerge (Bandstra, Morrow, 
Johnson, Hanson, et al., 1999; Bender et al., 1995). As hypothesized, children exposed 
prenatally to cocaine appear to be at risk for emotional and behavioral problems 
(Chasnoff et al., 1998; Delaney-Black, Covington, Templin, Ager, Martier, & Sokol, 
1998; Richardson, 1998). However, this conclusion is based on the relatively few 
studies examining long-term behavioral outcome, and little is know about functioning 
past the early elementary years. Furthermore, it appears that not all children who are 
exposed to cocaine in utero show behavioral impairment relative to demographically 
similar peers. In addition to the need for methodologically sound studies (i.e., larger 
sample sizes, prospective design, consideration of possible confounders), more research 
is needed addressing potential mediators and moderators of the impact of cocaine 
exposure on emotional/behavioral outcomes. One possible mediating factor that has 
been frequently discussed but rarely investigated is the quality of the caregiving 
environment. Before presenting on the environment of the substance-exposed child, the 
next section will address literature on the occurrence and factors related to the 
development of behavior problems during the preschool years. This information is
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presented to gain understanding as to how the caregiving environment may influence 
the behavioral outcome of cocaine-exposed children.
The Development of Preschool Behavior Problems
Preschool behavior problems have recently received considerable attention in 
the child literature, with particular emphasis on their clinical significance, precursors or 
correlates to their development, and relationship to later behavioral difficulties. It is 
estimated that 10-15% of preschoolers exhibit mild to moderate behavioral difficulties, 
as defined by clinical cutoff scores on behavioral measures (Comely & Bromet, 1986; 
Earls, 1980; Richman, Stevenson, & Graham, 1982). Behavior problems in preschool 
years may cause significant distress for parents and teachers, and may interfere with a 
child’s academic and social functioning (Barkley, 1990; Campbell, 1990; Ross & Ross,
1982). Additionally, a burgeoning literature suggests that for many preschoolers, 
behavior problems may not be transient but may persist into elementary school years 
and even early adolescence. In one of the first studies to address stability in preschool 
behavior problems, Richman and colleagues (1982) identified and followed a group of 
3-year olds who were exhibiting behavior problems. According to maternal report, 63% 
percent of these children at age 4 and 62% at age 5 continued to exhibit behavior 
problems. Teacher reports confirmed persistent behavior problems at age 8. 
Significantly more boys than girls showed persisting problems at age 8, and 
externalizing behaviors such as hyperactivity, tantrums, distractibility, and attention- 
seeking behavior were most notable at follow-up (Richman et al., 1982). Other 
longitudinal studies with preschoolers have yielded similar results (Campbell &
Ewing,1990; Egeland, Kalkoske, Gottesman, & Erickson, 1990). The long-term
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negative consequences of chronic externalizing problems are well-documented and 
include peer difficulties, learning difficulties and/or poor academic performance, low- 
self esteem, depression, anxiety, increased substance use, and personality disorders 
(Barkley, 1990; Campbell, 1994).
The development of preschool behavior problems may be understood best in the 
context of a transactional model of development (Sameroff, 1975). While this model is 
similar to a stress-diathesis view in its emphasis on the interaction of biological/genetic 
factors and environmental variables, the transactional model proposes active and 
reciprocal interaction of these variables over time. In other words, a child who is 
biologically vulnerable (e.g., due to prematurity) but raised in a responsive and flexible 
caregiving environment (i.e., one that changes to meet the needs of the child at a given 
developmental stage) will be more likely to have a positive outcome. However, the 
same child reared in an environment that is rigid and unresponsive to his/her changing 
needs will be more likely to have a negative outcome. Recently, the impact of larger 
environmental systems such as the family and culture on child development has been 
recognized.
Campbell (1990), who has done considerable work in the area of preschool 
behavior problems, proposes that child and parent variables are the central factors in the 
development of child behavior problems, with family and societal factors serving to 
exacerbate and/or maintain them. She cites four categories of risk factors or correlates 
o f preschool behavior problems: child characteristics (e.g., biological risk, gender, 
difficult temperament, social deficits); parenting skills (e.g., unresponsiveness, 
unavailability, overly harsh or lenient control strategies); family composition and
22
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
interaction (e.g., single-parent family, marital distress, psychological distress/disorder, 
number of children); and family environment/social context (e.g., unemployment, low 
parental education, limited financial/material resources, low social support). As the 
discussion of all risk domains is beyond the scope of this paper, the remainder of this 
section will focus on two environmental correlates (i.e., maternal psychological 
functioning and parenting) that have been studied extensively and are relevant for this 
research.
Maternal Psychological Functioning. Numerous studies have documented a link 
between parental psychopathology or psychological symptoms and child behavior 
problems. In general, these studies suggest that children with parents who have 
significant psychological impairment may show a number of difficulties including 
greater aggression and other externalizing difficulties (Walker, Downey, & Bergman, 
1989; Zahn-Waxier, Cummings, McKnew, & Radke-Yarrow, 1984; Zahn-Waxler et al.,
1988), internalizing disorders (Rose, Rose, & Feldman, 1989; Weissman et al., 1984; 
Zahn-Waxler et al., 1988), social incompetence (Hammen et al., 1987; Weintraub & 
Neale, 1984), and lower developmental and intellectual functioning (Billings & Moos, 
1985; Coghill, Caplan, Alexandra, Robson, & Kumar, 1986; Hammen et al., 1987; 
Weissman et al., 1987). Although a variety of parental disorders have been 
investigated, research indicates that the chronicity and severity of the symptoms are the 
best predictors of child outcome rather than specific diagnoses (Kokes, Harder, Fisher, 
& Strauss, 1980; Sameroff & Seifer, 1983; Walker et al., 1S989; Field, 1992).
By far, the symptom cluster and diagnostic category that has received the most 
attention the child literature with regard to its impact of child behavior is depression.
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Perhaps this is so because depression is so common in mothers of young children, 
particularly mothers of low-income status (Bromet, Solomon, Dunn, & Nicklas, 1982; 
Hall, 1990). It is estimated that as many as 30-40 percent of mothers of low 
socioeconomic status report depression (Field, 199S). Mothers who are depressed 
consistently report increased behavior problems in their children (Conrad & Hammen, 
1989; Webster-Stratton, 1990; Whaley & O’Hara, 1988). Some studies have suggested 
that it is the mother’s negative perception of behavior rather than the child’s behavior 
that accounts for higher reports of behavior problems (Forehand, Wells, McMahon, 
Griest, & Rogers, 1982; Griest, Wells, & Forehand, 1979; Webster-Stratton, 1988). For 
example, Rickard and colleagues (1981) compared three groups of children: a clinic 
deviant group (mother reported behavior problems were confirmed through observation 
of the child), a clinic nondeviant group (mother reported behavior problems which were 
not confirmed during observation of the child), and a control group. Mothers from both 
the clinic deviant and nonclinic deviant groups perceived their children as more 
maladjusted than control mothers. Also, mothers in the clinic nondeviant group 
reported more depressive symptoms than the other groups of mothers, suggesting that 
the report of behavioral difficulties and referral concerns were attributable to mother’s 
perceptual bias rather than the child’s actual behavior (Rickard, Forehand, Wells,
Griest, & McMahon, 1981). However, findings from other studies including an 
independent rater have suggested that the behavior of children reared by depressed 
mothers does in fact differ from comparisons (Alperin & Lyons-Ruth, 1995; Field, 
Morrow, & Adlestein, 1993; Lee & Gotlib, 1989; Richters, 1992).
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Maternal depression likely influences both maternal perceptions of behavior as 
well as actual child behavior indirectly through its negative effect on parenting ability 
(Conrad & Hammen, 1989; Field et al., 1993; Forehand, Lautenschlager, Faust, and 
Graziano, 1985). For example, in mother-infant interactions, depressed mothers are 
more likely to display infrequent eye contact, show less affectionate and positive affect, 
and vocalize less often with their infant than nondepressed mothers (Field, 1984; 
Fleming, Ruble, Flett, & Shaul, 1988). Additionally, depressed mothers are more likely 
to show anger, appear disconnected, and display fewer playful behaviors with their 
babies (Field, Healy, Goldstein, & Guthertz, 1990). With older children, mothers who 
are depressed are frequently more punitive and display more negative verbalizations 
than nondepressed mothers, which often leads to conflict and coercive interaction with 
the child (Campbell, 1990; Conrad & Hammen, 1989; Stoneman, Brody, & Burke,
1989). Furthermore, depressed mothers often issue more frequent and vague 
commands, and are less likely to follow-through with commands and discipline 
(Campbell, 1990; Forehand et al., 1985; Kochanska, Kuczynski, Radke-Yarrow, & 
Welsh, 1987). Within a causal model, Forehand, Lautenschlager, Faust, & Graziano 
(1985) demonstrated the indirect effect of maternal depression on child outcome. 
Specifically, depression was related to an increase in parental commands (in addition to 
maternal perception of behavior) which in turn was related to increased noncompliance.
Parenting. Parenting behavior has been implicated as one of the most important 
factors in the behavioral adjustment of children (Campbell, 1990; Patterson, DeBaryshe, 
& Ramsey, 1989; Webster-Stratton, 1990). Various aspects of parenting have been 
investigated in relation to child outcome. For example, the importance of attachment
25
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
(i.e., the quality of the early mother-infant relationship) in later child developmental and 
behavioral functioning has been examined (Campbell, 1990). This early bond with a 
caregiver may be considered the foundation for future interpersonal relationships in the 
child’s life (Bretherton, 1985). Maternal factors that facilitate a positive attachment 
and lead to the child’s sense of trust and security within the child include emotional and 
physical availability, sensitivity to infant cues, responsiveness, and warmth. Insecure 
attachment may manifest in avoidant, withdrawn, angry, and noncompliant behavior. 
Additionally, infants with insecure attachments may show less interest and flexibility in 
problem-solving situations (Campbell, 1990). The long-term consequences of an 
insecure attachment are unclear. While some studies suggest a relationship between 
insecure attachment and later internalizing and externalizing behavior problems (Sroufe,
1983), other findings show no effect on later behavioral outcome (Bates & Bayles, 
1988). Attachment security may influence behavioral outcome only in the context of 
other biological and environmental risk factors (Lewis, Feiring, McGuffog, & Jaskir,
1984).
The role of childrearing and discipline in child socialization and adjustment has 
been studied extensively. Much of the research on childrearing makes reference to four 
parenting styles, defined along the dimensions of parental warmth (i.e., responsiveness 
of the parent) and parental control (i.e., demandingness of the parent; Baumrind, 1967; 
Maccoby and Martin,1983). Maccoby and Martin (1983) described these four parenting 
styles: authoritarian (i.e., high in control and low in warmth); authoritative (i.e., high in 
control and high in warmth); indulgent-permissive (i.e., low in control and high in 
warmth); and indifferent-uninvolved (i.e., low in control and low in warmth). In
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general, authoritarian, permissive, and indifferent forms of childrearing have all been 
linked to negative behavioral outcome as evidenced by aggression and social 
withdrawal (Attili, 1985; Olweus, 1980; Patterson, 1982). Conversely, numerous 
studies have linked authoritative parenting to child social and behavioral competence 
(Baumrind, 1967; Crockenberg & Lytton, 1990; Kuczynski, Radke-Yarrow, Kochanska 
& Girnius-Brown, 1987; Putallez & Heflin, 1990).
Specific discipline approaches have also been linked to child behavioral 
functioning. Research suggests that excessively harsh and restrictive discipline may 
lead to childhood aggression and antisocial behaviors (Dishion, 1990; Pettit, Bates, & 
Dodge, 1997; Rothbaum & Weisz, 1994). In addition, power-assertion (i.e., verbal 
commands, threats, and physical control) tends to be related to lower levels of prosocial 
behavior (Abelman, 1985; Turner & Harris, 1984). Inductive strategies emphasizing 
reasoning, however, are positively correlated with prosocial behavior (Zahn-Waxler, 
Radke-Yarrow & King, 1979). Furthermore, the use of material and social 
consequences (e.g., privilege removal and time out), which have been incorporated in 
many parent-training programs, have been proven effective in reducing a variety of 
childhood behavior problems including noncompliance and aggression (Patterson, 
Chamberlain, & Reid, 1982; Roberts, 1982; Webster-Stratton & Hammond, 1990). 
Consistency of discipline is an important factor in behavioral outcome. Inconsistent or 
unpredictable discipline may serve to maintain and/or exacerbate existing behavioral 
difficulties and has been linked to aggression (Wahler & Dumas, 1986; Wahler & 
Sansbury, 1990) and depression (Gelfand & Ted, 1990) in children.
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The impact of disciplining techniques on child outcome is best understood in the 
context of the overall childrearing environment. For example, the use of some power- 
assertive technique in the context of a warm, responsive caregiving environment (i.e., 
authoritative parenting) has demonstrated positive child outcomes (Baumrind, 1967; 
Maccoby & Martin, 1983). However, the excessive use of power-assertion without 
warmth and responsiveness (i.e., authoritarian parenting) tends to be associated with 
child behavior problems (Baumrind, 1967). Also, it is recognized that the association 
between discipline or childrearing style and child behavior is not unidirectional. The 
interaction between mother and child may be perceived as reciprocal, whereby the 
child’s behavior can influence maternal behavior. Often, the use of coercive techniques 
is in response to the difficult child and is the product of escalating control attempts.
Such control attempts leads to further noncompliance by the child, resulting in a 
coercive cycle (Patterson, 1980).
The Caregiving Environment of the Substance-Exposed Child
Women who use drugs during their pregnancy often continue to use long after 
the birth of their child (Scherling, 1994). In a study by Chasnoff and colleagues (1998), 
60% of the mother’s identified as using cocaine and other drugs during pregnancy were 
using alcohol, marijuana, and/or cocaine at the child’s 6-year follow-up (Chasnoff et al.,
1998). Continued drug use by the parent poses threat to the child in two ways. First, 
the child may be exposed to second hand crack and/or marijuana smoke. Passive crack 
cocaine exposure has been documented in several case reports (Bateman & Heagarty, 
1989; Heidemann & Goetting, 1990; Mirchandani et al., 1991). Such exposure may 
result in neurobehavioral or acute medical complications or, given that brain
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organization and differentiation is ongoing during the first years of life, may affect later 
developmental and behavioral functioning (Mayes, 1995; Neuspiel & Hamel, 1991).
Secondly, the life-style and environment often associated with drug abuse may 
negatively impact the developing child. The home environment of substance users has 
been described as chaotic and unpredictable (Bays, 1990; Lester et al., 995). For 
individuals addicted to cocaine, the drug becomes the primary focus of their lives, with 
the majority of their time and resources spent obtaining and using drugs (Bays, 1990; 
Sumner et al., 1993). Frequently, the financial resources for the household are spent on 
chugs, leaving the children without basic necessities for life (Freier, 1994; Singer et al.,
1992). In addition, mothers who abuse drugs often experience comorbid psychological 
disorders, which further limit their ability to adequately parent and care for their 
children (Luthar & Walsh, 1995; Mayes, 1995). Neglect as well as abusive behavior is 
prevalent among drug-abusing mothers (Bays, 1990; Hawley et al.,1995; Wasserman & 
Leventhal, 1993). There is also a risk of violence in both the home and community of 
the drug abuser (Freir, 1994; Mayes, 1995). Furthermore, in their ability to obtain 
drugs, mothers may resort to illegal activities such as drug dealing or prostitution 
(Bayes, 1990; Davis, 1990). Consequently, children of drug users may be more likely 
to be exposed to criminal activities and endure the incarceration of their parent (Freier, 
1994). Due to these factors, children from drug-abusing homes are often informally or 
formally placed with relatives or in foster care. Frequent residence changes have been 
reported, illustrating the instability of the home environment (Rodning, Beckwith, & 
Howard, 1989; Hawley et al., 1995).
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Initial research examining the quality of the home environment of drug-exposed 
infants has found it to be a significant mediator in child outcome (Azuma & Chasnoff, 
1993; Black, Schuler, & Nair, 1993; Chasnoff et al., 1998; Lifschitz, Wilson, Smith, & 
Desmond, 1985). The following section will discuss two aspects of the caregiving 
environment, maternal psychopathology and parenting, which have been shown to have 
particular relevance in the development of preschool behavior problems.
Maternal Drue Use and Psychopathology. The co-occurrence of substance 
abuse and psychopathology is well-documented (Bays, 1990; Campbell & Stark, 1991; 
Mirin, Weiss, Michael, & Griffin, 1988; Rounsaville et al.,1991). Cocaine abuse, in 
particular, has been associated with a higher rate of depression, bipolar and cyclothymic 
disorders, attention deficit disorders, personality disorders, and posttraumatic stress 
disorder (Flynn et al., 1995; Mirin et al., 1988; Rutherford, Cacciola, & Alterman,
1999). Whether psychopathology is the cause or the consequence of drug abuse is 
debatable (Uddo, Marlow, & Sutker, 1993). Regardless, psychological distress in 
combination with substance use has significant implications for the drug-using parent 
and in turn for child adaptation. Mayes and Bomstein (1996) suggested that parental 
psychopathology may place substance-exposed children at further risk for emotional 
and behavioral difficulties through a genetic transmission of a predisposition for 
psychiatric disorders and/or via its negative effect on parenting.
Female substance abusers may be at greater risk for and/or more impaired by 
certain comorbid psychological disorders than male substance abusers (Woods et al., 
1995; Grella, 1996). For example, women may display higher rates of anxiety 
disorders, including phobic and post-traumatic stress disorder (Brady, Grice, Dustan, &
30
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Randall, 1993; Rounsaville et al., 1991). Posttraumatic stress disorder in drug-abusing 
women is often related to the high incidence of physical and sexual abuse (Brady et al.,
1993). In addition, Griffin and colleagues found cocaine-abusing women were more 
frequently diagnosed with depression and their symptoms were slower to improve than 
in cocaine-abusing men (Griffin, Weiss, Mirin, & Lange, 1989).
Several studies have examined psychological functioning in cocaine-abusing 
mothers. Chavkin, Paone, Friedmann, & Wilets (1993) evaluated the psychiatric 
histories of 146 mothers or mothers-to-be with current or recent crack/cocaine 
addiction. Mothers participated in an interview with questions targeting mood states on 
and off drugs, history of psychotropic medication, and psychiatric hospitalizations. 
Over 80% of the mothers reported experiencing depression, and 60-70% reported 
anxiety, anger, and boredom when not using cocaine. Additionally, over half of the 
women indicated a history of “bad nerves.” Furthermore, 28% reported previous 
psychiatric hospitalization or use of psychotropic medication. Interestingly, mothers 
with a significant psychiatric history were more likely to be in treatment, have a 
significant other that encouraged them to use, and have a history of sexual abuse than 
those without a psychiatric history. However, conclusions from the study are limited 
due to the lack of a comparison group and failure to include an objective measure of 
psychological functioning. In another study, Singer and colleagues reported on 
psychological distress in cocaine-abusing mothers postpartum. Ninety-nine 
cocaine/polydrug users and 44 noncocaine users were compared using the Beck 
Depression Inventory (BDI) and the Brief Symptom Index (BSI). No significant 
differences were found on the BDI. Although multivariate analyses did not reveal
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significant differences for the BSI, individual t-test comparing domains indicated 
significantly higher scores for the cocaine/polydrug mothers on the Phobic Anxiety and 
Paranoid Ideation areas. In correlation analyses examining the relationship between 
drug use and BSI domains, alcohol showed the strongest relationship, with significant 
correlations for five of the domains and two of the summary scores. Cocaine was 
significantly correlated with only the Phobic Anxiety and Paranoid Ideation domains 
(Singer et al., 1995). Furthermore, Howard, Beckwith, Espinosa, & Tyler (1995) 
examined personality characteristics in 51 pregnant women who were cocaine/polydrug 
users. Using the Millon Clinical Multiaxial Inventory (MCMH), average scores for the 
group fell in the severe symptomatology range for the passive aggressive-negativistic, 
paranoid, anxiety, and drug abuse scales.
Other research has focused on depressive symptoms in cocaine-abusing mothers. 
In a group of 54 pregnant women who were using cocaine, Sladen & Mozdzierz (1985) 
found that over 50% of the mothers-to-be, who ranged in age from 17-36 years of age, 
scored in the moderately to severely depressed range of the BDI. Interestingly, the most 
at risk of this group were the older women between the ages o f27-36 years, with 60% 
of them indicating severe depression.
In another study examining depression during pregnancy, Zuckerman, Amaro, 
Bauchner, & Cabral (1989) found a significant association between depressive 
symptoms, as measured by the Center for Epidemiological Studies-Depression Scale 
(CES-D), and increased life stress, social support, poor weight gain, and the use of 
cigarettes, alcohol, and cocaine. However, when income was controlled in regression 
analyses, cocaine was no longer significantly related to depressive symptoms during
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pregnancy. Woods et al. (1993) reported significantly more depressive symptoms on 
the BDI in a group of 35 cocaine-users compared to control mothers postpartum. 
However, the difference between groups was not evident at 1 month follow-up (Woods 
et al., 1993). Furthermore, Hawley et al. (1995), in an examination of the caregiving 
environment of drug-exposed children under the age of 5, compared 25 
cocaine/polydrug using mothers and 25 controls on the Beck Depression Inventory. 
Although the drug using mothers reported more depressive symptomology, the 
difference was only marginally significant, and scores were not of clinical significance. 
It is noteworthy that all cocaine/drug mothers were participating in drug treatment at the 
time of evaluation (Hawley et al.,1995).
In summary, mothers who abuse drugs including cocaine may be at risk, 
particularly during pregnancy and the postpartum period, for psychological difficulties. 
This is particularly concerning in light of the relationship between maternal 
psychological functioning and child development and behavior. Maternal psychological 
distress, depression in particular, has known detrimental effects on a parent’s 
responsivity, provision of appropriate stimulation, and ability to effectively discipline 
(Field, 1984; Forehand etal., 1985). Furthermore, maternal psychological distress has 
been linked to greater behavior problems in children (Lee & Gotlib, 1989; Zahn-Waxler 
et al., 1988). For the already vulnerable cocaine-exposed child, continued maternal 
drug use combined with psychological distress may result in a potentiated risk for later 
emotional and/or behavioral difficulties. A few studies have examined the mediating 
role of maternal psychological distress on the early outcome of drug-exposed infants. 
For example, Singer and colleagues (1997) evaluated the relationship between prenatal
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cocaine exposure and maternal psychological distress on developmental outcome. The 
Brief Symptom Inventory (BSI) was administered to the mothers of 160 cocaine- 
exposed and 56 nonexposed infants as soon as possible after delivery. Regression 
analyses revealed that cocaine and alcohol exposure as well as psychological distress 
were significantly related to mental development at 17 months of age. Psychological 
distress remained a significant predictor when drug use was controlled for, suggesting 
an independent additive effect on mental outcome (Singer et al., 1997). In addition, 
Griffith, Chasnoff, & Freier (1989) evaluated the relationship between maternal 
psychopathology and infant neurobehavioral functioning. Infant orientation at birth, as 
measured by the Brazelton Neonatal Behavioral Assessment Scale, was negatively 
correlated with depression scores on the Minnesota Multiphasic Personality Inventory 
(MMPI), indicating the higher the depression score, the poorer the infant orienting 
abilities. Also, infant orientation at 1 month was significantly negatively correlated 
with the total number of elevated MMPI scale scores (i.e., scores > 70) and the paranoia 
scale.
Maternal Drue Use and Parenting. Several researchers have hypothesized the 
deleterious effect of substance abuse on parenting ability (Bays, 1990; Davis, 1990). 
Given the maternal characteristics and lifestyle associated with drug addiction, it is 
reasonable to infer that substance-using mothers are more likely to be inadequate in 
their parenting. In addition to the risk of maternal psychopathology and psychological 
distress, substance-using mothers may have lower levels or poor utilization of social 
support and increased life stress, which in turn may interfere with parenting ability 
(Fiks, Johnson, & Rosen, 1985; Regan, Ehrlich & Finnegan, 1987; Tucker, 1979).
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Many women with substance abuse problems come from parents with substance-abuse 
problems and have a history of childhood abuse, indicating poor role models for 
appropriate parenting (Black & Mayer, 1980; Hagan, 1988). Also, some research 
suggest substance-exposed children may be difficult to parent, presenting as more 
irritable and disorganized as infants and with greater behavior problems as young 
children (Freier, 1994; Mayes & Bomstein, 1996). Furthermore, animal studies have 
suggested a cocaine effect on maternal pup-rearing behaviors, including decreased 
licking and sniffing, disorganized and longer pup retrieval, and increased aggression 
towards intruders (Heyser, Molina, & Spear, 1992; Zimmerberg & Gray, 1992).
Despite considerable discussion of the chaotic home environment, maternal risk 
factors, and potential parenting difficulties, parenting behavior has been largely 
understudied in the substance abuse literature. Much of the evidence for inadequate 
parenting in substance-abusing mothers comes from the high incidence of child abuse 
and neglect within this population (Deren, 1986). One frequently cited study by Black 
and Mayer (1980) reported on the occurrence of physical and sexual abuse in children 
of 92 alcoholics and 108 opiate addicts. No difference in the rate of abuse was found 
between those abusing alcohol or opiates. However, an alarming 41% of the total 
sample had an occurrence of abuse and/or neglect. Physical or sexual abuse was 
documented in 23% of the families (Black & Mayer, 1980). In another study, Wolock 
& Magura (1996) examined the relationship between parental substance abuse and re­
reports of child abuse. This study included 239 substance abusing and non-substance 
abusing parents who were recruited from families reported to the New Jersey Child 
Protective Services (CPS) and followed for a two-year period. Data were drawn from
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three administrations of a primary caretaker interview and two chart reviews (one 
conducted early and the other late in the two-year period). Parents were identified as 
substance-abusers through interview data or documentation in the chart. All re-reports 
were considered, whether they were determined substantiated or unsubstantiated. In 
analyses, substance abuse was found to have a direct effect and an indirect effect 
through family functioning on re-reports. Although drugs only and alcohol only both 
had significant effects on re-reports, the impact of combined drugs and alcohol abuse 
was the strongest. Interestingly, only two (i.e., quality of neighborhood and public 
assistance) of the six demographic factors were significantly related to re-reports 
(Wolock & Magura, 1996).
Wasserman & Leventhal (1993) compared 47 infants of cocaine-abusing 
mothers and 47 infants of nonsubstance abusing mothers, matched on birth date, race, 
method of payment for hospitalization, and marital status. Child maltreatment was 
determined by abstracting from information on injuries in the medical chart. Two 
investigators independently reviewed medical charts and classified injuries into one of 
six categories: physical abuse, sexual abuse, neglect, household or neighborhood 
violence, unintentional injury, or information insufficient for classification. Agreement 
between the two investigators was 78%. The number o f visits to the emergency room 
was comparable for the cocaine and noncocaine groups. Thirty-two children from the 
cocaine group and 17 from the control group had documented injuries. Based on the 
investigators classification, 23% of the cocaine-exposed children versus 4 % of the 
control children had at least one incidence of maltreatment. It is noteworthy that ten of
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the cocaine-exposed children compared to one comparison child had a change of 
residence during the two-year period (Wasserman & Leventhal, 1993).
Another dimension of parenting that has been explored in substance-abusing 
families is that of parenting stress. Kelley (1992) evaluated parenting stress and child 
maltreatment among caregivers of 24 drug-exposed children and 24 nondrug exposed 
children. On the Parenting Stress Index (PSI), biological mothers who used cocaine and 
other drugs during their pregnancy had higher scores than foster mothers of cocaine- 
exposed infants and comparison mothers on the total stress and the child domain. 
Additionally, biological mothers and foster mothers of cocaine-exposed infants scored 
higher on the child domain compared to caregivers of nondrug exposed infants. With 
regard to child maltreatment, over 40% of the drug group were in foster care due to 
abuse or neglect, which was a significantly greater proportion than in the control group. 
In a later study by Kelley (1998), parenting stress was examined in 30 cocaine-abusing 
mothers and 30 matched controls with no known prenatal substance use. Mothers who 
used cocaine and other drugs during her pregnancy scored significantly higher than 
comparison mothers on total stress, as well as the parent distress, parent-child 
interaction, and difficult child subscales. Forty-seven percent of the cocaine-abusing 
mothers had a total stress score in the clinical range compared to 3.3% of the 
comparison mothers. Additionally, as in the earlier study, the cocaine group (90%) had 
a greater proportion of substantiated child abuse/neglect reports to Child Protective 
Services than the control group (6.7%; Kelley, 1998).
Few studies have examined parenting attitudes and behavior in addicted 
mothers. Tucker (1979) reported that when opiate-addicted mothers were angry or
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upset, they often took out their anger on their children through yelling and harsh 
criticism. Additionally, Wellisch and Steinberg (1980) examined parenting attitudes, 
using the Parent Attitudes Research Instrument (PARI), in four groups of women 
(n=100): heroin-addicted mothers, heroin-addicted women with no children, mothers 
who were not addicts, and women without drug addiction and children. Mothers scored 
higher than nonmothers on a factor labeled “authoritarian overinvolvement,” which 
consisted of seven subscales from the PARI including exclusion of outside influences, 
seclusion of the mother, intrusiveness, ascendancy of the mother, acceleration of 
development, breaking the will, and avoidance of communication. Addicts also scored 
higher on this factor than nonaddicts, with addicted mother scoring highest of the four 
groups. In another study, Bauman & Dougherty (1983) assessed parenting attitudes and 
behavior in a group of mothers on methadone maintenance with preschool-aged 
children (n=l5) and a group of nonaddicted controls (n=l5). Although there were no 
group differences on the Parental Attitudes Questionnaire, methadone mothers were 
rated as higher on aversive behaviors during a free play period. Specifically, 
methadone mothers had higher frequencies of the behavior codes Command, 
Disapprove, Provoke, and Threat than nonaddicted mothers. Methadone mothers also 
had a lower frequency of the prosocial behavior Request than controls. However, 
results from this study should be interpreted cautiously due to the extremely small 
sample size.
Data on observed parenting behavior in cocaine-abusing mothers is limited and 
has mainly focused on mother-infant interactions. Bums and colleagues (1991) used 
the Parent-Child Early Relationship Assessment (PCERA) to code mother-infant
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interactions in a small group (n=5) of dyads during feeding, play, and conversation. 
Compared to normative data for the PCERA, cocaine-abusing mothers scored 
inadequately on 11 maternal variables. These mothers were rated as intrusive and rigid, 
as well as less enthusiastic and disconnected with their infants. In response, the infants 
showed less positive affect and initiated few social interactions. Overall, there was little 
reciprocity and mutual enjoyment in mother-infant interactions (Bums, Chethik, Bums, 
& Clark, 1991). Similar findings were obtained in a study by Gottwald & Thurman 
(1994). Observations were conducted on 20 cocaine-abusing mothers and 20 drug-free 
mothers and their infants 12-48 hours after delivery. Maternal behavior was coded for 
the following categories: proximal interaction (e.g., touching, kissing); vocal-distal 
interaction behavior (e.g, talking or making sounds to the baby); visual-distal 
interaction behavior (e.g., eye gazing, smiling); proximal-distal interaction (any 
combination of the other behaviors); and disengaged behavior (e.g., looking away, 
talking to others). Results indicated that cocaine-mothers spent more time than controls 
disengaged and passively looking at their infants. As the cocaine-exposed infants were 
coded as less aroused and more distressed overall, the mother’s lack of engagement may 
have been in response to their baby’s behavior (Gottwald & Thurman, 1994).
Interaction between substance-using mothers and their children has also been 
studied in the context of the home environment, using the Home Observation and 
Measurement Evaluation (HOME) and similar measures. Black, Schuler, & Nair 
(1993) examined the role of parenting environment as a mediator in the relationship 
between prenatal cocaine exposure and child neurodevelopmental outcome. Scores on 
the HOME were positively correlated with Orientation, Motor performance, and State
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Regulation subscales on the BNBAS. Also, there was a negative correlation between 
HOME scores and the Excitability and Depression scores, suggesting infants with lower 
levels of excitability and depression have more optimal environments. This study also 
included a modification of the PCERA as a measure o f caregiver nurturance. This 
nurturance factor was likewise positively correlated with Motor performance on the 
BNBAS (Black, Schuler, & Nair, 1993). Howard, Beckwith, Espinosa, & Tyler (1995) 
also used the HOME as a measure of the caregiving environment in their study on the 
development of cocaine-exposed infants. No significant findings emerged on the 
HOME. HOME scores were comparable to other data on similar populations, and 
scores were not significantly related to developmental outcome. However, scores on 
another measure of maternal caregiving, the Maternal Caregiving Behavior Rating 
Scales, were below the cutoff for adequate caregiving on all six factors. Additionally, 
the sensitivity score from this questionnaire was significantly related to Mental 
Developmental Index (MDI) on the Bayley, independent of birth weight which was also 
significantly related to the MDI. There was also a significant relationship between 
maternal psychopathology and caregiving, as measured by the Maternal Caregiving 
Behavior Rating Scales. Women with higher scores on several personality subscales 
and the drug abuse scale of the MCMI were found to be less facilitating and displayed 
more negativity, less delight, and less sensitivity in their interaction with their baby. 
Interestingly, women who had higher depression scores also scored higher on the 
sensitivity domain of the maternal behavior questionnaire (Howard, Beckwith,
Espinosa, & Tyler, 1995). The significance of these two studies is the documented
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mediating effects of the caregiving environment on child outcome, as well as the link 
between maternal psychopathology and caregiving found in the Howard study.
Purpose of the Study
Despite substantial literature addressing the effects of prenatal cocaine exposure, 
the long-term impact of such exposure on child functioning remains poorly elucidated. 
Much of die existing literature emphasizes infant outcome, with relatively few studies 
evaluating the adaptation of exposed children past the toddler years. Furthermore, the 
scant research with preschool and school-aged children has produced mixed findings.
In general, existing research indicates little impairment in global intellectual functioning 
(Bandstra, Morrow, Johnson, Pagan, et al., 1999; Chasnoff et al., 1998); however, a few 
studies have suggested difficulties in specific domains such as language and motor 
domains (Bandstra, Morrow, Johnson, Hanson, et al., 1999; Bender et al., 1995). One 
area that appears to be linked to prenatal cocaine exposure is that of emotional and 
behavioral regulation. Evidence of cocaine effects on the developing monoamine 
neurotransmitter systems, particularly in dopamine-rich brain regions, suggests potential 
impairment in functions such as motor abilities, planning, memory, attention, and 
emotional and behavioral functioning (Lester et al., 1995; Mayes et al., 1998; Volpe, 
1992). Emerging research indicates that prenatal cocaine exposure may indeed place 
children at risk for later emotional and behavioral difficulties. Both externalizing and 
internalizing difficulties have been documented through examiner observation, teacher 
report, and parent report (Bendersky & Lewis, 1998; Chasnoff et al., 1998; Delaney- 
Black, Covington, Templin, Ager, Martier, & Sokol, 1998; Richardson, 1998). Still, 
not all studies support an increased risk for emotional and behavioral problems (Phelps
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et al., 1997; Richardson et al., 1996). Variability in research findings may reflect 
methodological limitations of studies, neglect of more specific functional domains as 
dependent variables, and/or failure to detect subtle neurological deficits that may 
emerge later in childhood. Additionally, mediating and moderating factors may account 
for some of the inconsistencies in child outcome. For example, the postnatal 
environment may be an important determinant as to whether exposed children 
successfully adapt or develop emotional/behavioral difficulties.
The preschool behavior literature has in fact suggested caregiver functioning and 
parenting as important factors in preschool behavior adaptation (Campbell, 1990). 
Numerous studies have indicated increased caregiver psychological distress and 
negative, coercive parenting as significant predictors of preschool behavior problems 
(Campbell, 1994). Furthermore, studies with other biologically vulnerable infants have 
demonstrated the potential buffering effects of a stimulating, responsive caregiving 
environment (Kaplan-Sanoff & Leib, 1995; Zuckerman & Brown, 1993). Since women 
substance users may be at risk for a number of difficulties including psychological 
distress, decreased social support, increased violence, and parenting difficulties, 
caregiver functioning and the caregiving environment combined with prenatal exposure 
will likely place a child at “double” risk for emotional and behavioral problems. Only a 
limited number of studies to date have examined the role of the postnatal environment 
in behavioral outcome of children exposed prenatally to cocaine (Azuma & Chasnoff, 
1993; Chasnoff etal., 1998).
The purpose of this study was to examine the relationship between prenatal 
cocaine exposure and child emotional/behavioral functioning. Although it was
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expected that prenatal cocaine exposure would independently predict behavioral 
functioning at age 5 years, it was hypothesized that behavioral functioning would be 
best accounted for when considering the combined influence of prenatal cocaine 
exposure and the caregiving environment. The specific study hypotheses (see Figure 1) 
were as follows:
Hypotheses
1. Severity of prenatal cocaine exposure will predict child behavioral functioning 
at age 5 years, after controlling for prenatal alcohol, cigarette, and marijuana 
exposure.
2. Maternal adaptation (i.e., continued drug use and psychological functioning) 
will predict the quality of parenting at 5-year follow-up.
3. Quality of parenting (i.e., parenting behavior, parental control, and discipline 
techniques) will predict child behavior at age 5 years.
4. The caregiving environment (i.e., continued drug use, maternal functioning, and 
the quality of parenting) will continue to account for significant variability in 
behavioral outcome at age 5 years, after controlling for the effects of 
confounders and prenatal drug exposure.
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Subjects for the present study were drawn from a large cohort (n=476) of 
African-American children and their caregivers enrolled in a longitudinal study, funded 
primarily by the National Institute on Drug Abuse (NIDA), evaluating the 
neurodevelopmental outcomes of children prenatally exposed to cocaine. The 
population was intentionally restricted to be homogeneous with respect to low 
socioeconomic status, inner city residence, and African American ethnicity to control 
for confounders. The original study included three groups determined by prenatal 
substance exposure: a cocaine/polydrug exposed group (n=253), a noncocaine/polydrug 
group (n=76), and a non-exposed comparison group (n=147).
For the purposes of the current study, a total of 210 subjects were drawn from 
the cocaine/polydrug-exposed (n=107) and non-exposed groups (n=l03). The 
cocaine/polydrug-exposed group includes full-term infants with confirmed prenatal 
cocaine exposure based on maternal self-report and/or a positive assay for cocaine in at 
least one biological specimen. The nondrug-exposed group is comprised o f full-term 
infants with negative maternal histories for cocaine use, negative toxicology assays for 
cocaine, and no known exposure to illicit substances during pregnancy. Of the 400 
subjects originally enrolled in the cocaine/polydrug-exposed and nondrug-exposed 
groups, 190 were excluded in the current study for the following reasons: one or more 
measures of interest were missing for a given target child (n=102); caregiver at 5-year 
follow-up was not the child’s biological mother (n-72); respondent for the caregiver 
measures at follow-up visit was not the child’s primary caregiver (n=8); and/or the
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target child had not resided with his/her biological mother for at least 12 months prior to 
the administration of the study measures (n=8). Considerably more participants from 
the cocaine/polydrug-exposed group (n=l46) were excluded for the present study than 
those from the nondrug-exposed group (n=44). This is attributable to the higher number 
of children from the drug group residing with alternative caregivers at the time of the 5- 
year follow-up.
Descriptive information on child and maternal characteristics at birth and at 5- 
year follow up are presented in Tables 1 and 2, respectively. The cocaine/polydrug- 
exposed and nondrug-exposed groups differed significantly, when using a Bonferroni 
adjustment, on infant birth weight (t (208)= -4.09, pc.001), birth length (t (208)= -5.15, 
E<.001), and birth head circumference (t (208)= -3.07, £<.01), with the drug-exposed 
infants showing decreased growth parameters. Additionally, the mothers in the 
cocaine/polydrug group were significantly older than those in the nondrug group (t 
(208)= 9.58, p <.001). At 5-year follow-up, only head circumference differed between 
the two groups (t (208)= -3.09, e<.01), with the cocaine/polydrug-exposed children 
continuing to show decreased head growth relative to the nondrug-exposed sample. 
Measures
Addiction Severity Index (ASI; McLellan, Luborsky, O’Brien, & Woody, 1990). 
The ASI interview was originally designed to assess treatment outcome of substance 
abuse treatment programs. The questions are organized into seven sections that assess 
medical condition, employment, alcohol use, drug use, illegal involvement, 
family/social relationships, and psychiatric status. In each area, objective questions are 
asked to ascertain number, extent, and duration of problem symptoms in the
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Table 1











Birth weight* 3180.3 (513.8) 3043.2 (510.7) 3322.8 (479.2) <.0l‘
Birth lengthb 50.1 (2.6) 49.2 (2.5) 51.0(2.4) c.011'
Birth head 
circumference6
33.4(1.6) 33.1 (1.6) 33.8 (1.6) <.0l'
Gestational aged 39.6(1.4) 39.5 (1.4) 39.7 (1.4) n.s.'
Gender* 109(51.9%) 58 (53.2%) 51 (46.8%) n.s.j
Mother’s age 26.4(6.1) 29.6 (4.7) 22.9 (5.5) <.0l'
Mother’s
educationf
11.3(1.3) 11.5(1.1) 11.2 (1.4) n.s.'
Mother’s marital 
status8
183 (87.1%) 92 (50.3%) 91 (49.7%) n.s.J
Prenatal care 
visits'1
9.8 (6.9) 9.0 (6.9) 10.7(6.8) n.s.’
grams;b centimeters;c centimeters;d weeks; 'm ales;f years of completed school; 
g never married;h visits;1 t-test, Bonferroni-adjusted g value=.006;J Chi-Square
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Table 2













19893.2 (3573.2) 20748.9 (4161.7) n.s.f
Child height1* 110.6 (5.5) 110.6 (5.9) 110.6 (5.0) n.s.f
Child head 
circumference0
51.3(1.6) 51.0(1.6) 51.7(1.6) <.01f
Mother’s
educationd
11.6(1.3) 11.5(1.6) 11.7(1.1) n.s.f
Mother’s 
marital status6
152 (72.4%) 78 (51.3%) 74(48.7%) n.s.8
grams;b centimeters;c centimeters;d years of completed school;never married;r t- 
test, Bonferroni-adjusted j> value = 013;8 Chi-Square
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respondent’s lifetime and in the past 30 days. Specifically, the alcohol and drug 
section captures information on lifetime regular use (number of years), 12 month use 
(number of weeks and amount of use), and 30 day use (number of days). The 
psychiatric status section includes questions about previous psychological treatment, 
symptom occurrence (e.g., depression, anxiety, psychotic symptoms) in the past 30 days 
and lifetime, duration and severity of these symptoms, and importance of treatment. 
Information from the ASI conducted at the 5-year visit (i.e., amounts of alcohol, 
marijuana, and cocaine in the 12 months prior to the 5-year visit) was utilized to 
calculate a current substance severity score as a measure of caregiver adaptation. In 
addition, the composite score from the Psychiatric Status section, which reflects 
information about self-reported symptom occurrence, duration, and severity of 
psychological symptoms in the past 30 days, was used as a measure of maternal 
psychological functioning. The composite score ranges from 0 to I, with a higher 
number indicating greater psychological distress in the past 30 days. The ASI is 
presented in Appendix A.
The ASI is widely used in substance abuse research, and the measure has shown 
adequate test-retest reliability and good convergent and discriminant validity (Dyson et 
al., 1998; McLellan et al., 1985; Zanis, McLellan, Cnaan, & Randall, 1994). 
Specifically, the Psychiatric Status composite score has been shown to correlate 
significantly with existing measures of psychological symptoms and distress such as the 
Beck Depression Inventory (BDI; .52-.61) and the Symptom Checklist-90-Revised 
(SCL-90-R; .50-.66) (Dyson et al., 1998; McLellan et al., 1992; McLellan et al., 1985; 
Zanis et al., 1994). Additionally, internal consistency estimates for the Psychiatric
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Status composite score have ranged from .64 to .89 across several studies (Alterman, 
Brown, Zaballero, & McKay, 1994; Appleby, Dyson, Altman, & Luchins, 1997; Carey, 
Cocco, & Correia, 1997; Hendriks, Kaplan, Limbeek, & Geerlings, 1989; Hodgins & 
El-Guebaly, 1992; Zanis et al., 1994).
Caldwell Home Observation for Measurement of the Environment (HOME; 
Caldwell & Bradley, 1984). The HOME is designed to assess the quality of 
stimulation and support available to a child within the home environment. Several 
versions of the HOME are available: the infant-toddler version (birth to 3 years), the 
Early Childhood HOME (3 years to 6 years), the Middle Childhood HOME (6 years 
and 10 years), and the Early Adolescent HOME (10 to 15 years). The Early Childhood 
HOME is used for this study. This measure includes 55 items covering the following 
domains: Acceptance of Child, Learning Materials, Parental Responsivity, Physical 
Environment, Variety in Experience, Language Stimulation, Learning Stimulation, and 
Modeling of Social Maturity. All items are scored as “yes” or “no”. Scoring is based 
on observations made in the home as well as on the caregiver’s responses to questions 
administered in an interview format. Interobserver agreement of around 90% has been 
reported in several studies (Bradley, 1985; Elardo & Bradley, 1981). Internal 
consistency ranged from .53 to .83 for the subscales (.65 and .54 for the 
Warmth/Responsivity and Acceptance subscales, respectively) and .93 for the total 
scale. Furthermore, validity for the HOME has been obtained by correlating its scores 
with measures of various socioeconomic variables, child cognitive and academic 
functioning, and behavioral outcome (Bradley, 1993; Bradley & Caldwell, 1988; 
Sugland et al., 1995).
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The Warmth/Responsivity and Acceptance subscales from the HOME were 
used in this study as a measure of mother-child interaction (see Appendix B). Scores 
range from 0-7 for the Warmth/Responsivity subscale and 0-4 for the Acceptance 
subscale. Higher scores reflect greater expression of the given parenting behavior.
Parenting Dimensions Inventory (PDI; Slater & Power, 1987). The PDI is a 47- 
item, self-administered parenting instrument that assesses eight dimensions of 
parenting: three assessing parental support (nurturance, responsiveness to child input, 
and nonrestrictive attitude), three assessing parental control (type of control, amount of 
control, and maturity demands), and two assessing parental structure (consistency and 
organization). PDI was developed primarily by pulling from existing parenting 
instruments. A modified version of the PDI, including Amount of Control and Type of 
Control subscales, was used for this study (see Appendix C). The Amount of Control 
score was used as an indicator of restrictiveness/permissiveness in child-rearing. 
Additionally, the five PDI scores reflecting different types of control or discipline, 
Physical Punishment, Material/Social Consequences, Reasoning, Scolding, and 
Reminding, were considered. A sixth Type of Control score, Permissiveness, was 
calculated for the purpose of this study. Higher scores on the Amount of Control 
suggest more restrictiveness/less permissiveness in childrearing, and larger scores of the 
Type of Control indicators reflect greater use, as reported by the respondent, of the 
given parenting behavior.
The PDI has been used with a variety of populations, including low-income, 
urban, African-American mothers, and adequate reliablity and validity have been 
demonstrated (Coffinan-Davee, 1991; Kelley, 1988; Kelley, Power, & Wimbush, 1992;
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Power, Kobyashi-Winata, & Kelley, 1991; Sharp, 1988). For example, mothers’ scores 
on the PDI have shown to correlate with others’ report of maternal parenting behavior 
(Sharp, 1988). Additionally, childrearing attitudes, as measured by the PDI, were 
significantly related to similar indicators from an independently administered 
childrearing interview (Kelley, 1988, Kelley et al., 1992). Estimates of internal 
consistency for the different PDI subscales have generally been adequate. Reports of 
Cronbach’s alpha for the Amount of Control subscale have ranged from .55 to .71, 
while estimates for the various Types of Control have ranged from .51 to .90 (Longano, 
1990; Slater & Power, 1987).
Achenbach Child Behavior Checklist (CBCL 4-18: Achenbach. 1991). The 
CBCL is a standardized parent-report measure of psychopathology in children ages 4- 
18 years. The measure includes 113 problem behaviors rated by the parent on a scale of 
1 to 3: l=Not True, 2=Somewhat or Sometimes True, and 3=Very True or Often True. 
Scores are compared to normative data to yield standardized scores for eight subscales 
(Withdrawn, Somatic Complaints, Anxious/Depressed, Social Problems, Thought 
Problems, Attention Problems, Delinquent Behavior, and Aggressive Behavior) and 
three summary domains (Internalizing, Externalizing, and Total Problems). T-scores 
above 70 are considered clinically significant. The CBCL is widely used for clinical 
and research purposes, and numerous studies have documented adequate reliability and 
validity. Internalizing, Externalizing, and Total Problems T-scores were used in the 
cunrent study as indicators of behavioral functioning, with higher scores indicating 
greater behavior problems in the given domain.
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Procedures
Enrollment of the Original Cohort. Participants were recruited from the 
University of Miami School of Medicine/Jackson Memorial Hospital (UM/JMH), a 
large metropolitan teaching hospital in the city of Miami, Florida which predominately 
serves low-income, minority populations. Recruitment occurred during the nearly 
three-year period of November 1990 to June 1993. African-American women residing 
in pre-selected, Miami-Dade County zip codes and delivering infants at UM/JMH were 
approached within the first postpartum day and asked to participate in a large 
epidemiological study of the medical and social habits of pregnant women. Mothers 
who consented were interviewed about their prenatal drug/alcohol use, previous 
pregnancies, sexual practices, current financial status, educational background, and 
home environment. Mothers were also asked to give permission for toxicology assays 
on their urine and their infant’s urine and meconium stool. Of all mothers approached, 
1992 consented for participation in the epidemiological study.
From this initial group of women and children, a subgroup (n=476) was 
recruited for participation in the NIDA-funded, longitudinal follow-up study of 
neurobehavioral outcomes of in utero cocaine exposure. Eligibility for the follow-up 
study was based on in utero drug exposure and maternal self-report o f drug use during 
pregnancy. Those eligible were assigned to one of the three groups based on drug 
status: cocaine/polydrug-exposed group, noncocaine/poly-drug-exposed group, and 
non-drug exposed group. Mother-infant pairs were excluded for the following 
conditions: I) premature birth (less than 37 weeks gestational age); 2) infants 
prenatally exposed to opiates, methadone, amphetamines, barbiturates, benzodiazepines,
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and phencyclidine; 3) infants bom to mothers who were HIV seropositive; 4) infants 
bom with severe perinatal asphyxia, disseminated congenital infections, major 
congenital malformations, or chromosomal aberration; 5) infants with positive sickle 
cell hemoglobin electrophoreses. Also excluded were infants who were not singletons 
ortwins.
Substance-exposure classification was based on combined data from maternal 
self-report and/or toxicology assays of maternal urine, infant urine, and/or meconium. 
Infant urine was collected on 98% and maternal urine on 78% of the total sample, with 
no differences between the groups in collection rates. Infant meconium was collected 
on 86% of the total sample, with a slightly higher collection rate in the noncocaine- 
exposed group. Of the total sample, 67% had all three biological markers, 71% had two 
biological markers, and 96% had one biological marker available for analysis. In the 
cocaine-exposed group, of the 18% categorized by urine without meconium samples, 
74% reported positive cocaine use. Initial screening of maternal and infant meconium 
for the cocaine metabolite (benzoylecgonine) was performed with EMIT®. Positive 
cases were confirmed by gas chromatography/mass spectrometry (GC/MS). In addition 
to cocaine, maternal and infant specimens were assayed by EMIT® for marijuana and 
maternal urine specimens were assayed for opiates, amphetamines, barbiturates, 
benzodiazepines, and phencyclidine.
Longitudinal Follow-up. All enrolled children were scheduled for medical and 
developmental research visits at one, four, eight, twelve, eighteen, and twenty-four 
months. Subsequently, follow-up children were seen on a yearly basis, with a pediatric 
appointment scheduled during the month o f their birthday and a developmental research
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evaluation scheduled for three months after their birthday. Reconsent for participation 
in the longitudinal follow-up was obtained annually. Primary medical care was offered 
as an incentive to all participating families. In addition, child/caregiver pairs received 
financial incentives and toys as compensation for attending appointments. Meals and 
transportation were provided as needed.
The measures used in this study were collected across three follow-up 
evaluations conducted dining the child’s fifth year. The Caldwell Home Observation 
for Measurement of the Environment (HOME) was administered during a scheduled 
home visit for each participating family. Although the visit was targeted for the child’s 
5th birthday, due to scheduling difficulties some families were visited a few months 
earlier or later than the child’s 5th birthday. During this 2Vi hour visit, trained master’s- 
level research assistants administered the HOME, scored based on mother’s responses 
and observation of caregiver-child interaction. Prior to the collection of data, the two 
research assistants administering the HOME received extensive training and testing on 
the HOME by a child psychology doctoral candidate. Additionally, interobserver 
agreement was established at the beginning of data collection and was 91% and 92% for 
the two interviewers. Observations were conducted by the two interviewers as well as 
the trainer/supervisor of the HOME data. Agreement was reassessed on a monthly basis, 
and this level of agreement was maintained throughout the data collection period. Any 
discrepancies in scoring were resolved through discussion with each other and when 
necessary by the trainer interviewer.
The remaining measures were collected during two subsequent clinic visits with 
the child (i.e., a medical/neurological evaluation and a cognitive evaluation), both
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scheduled within a 6 month period during the child’s 5th year. The Addiction Severity 
Index (ASI), the Achenbach CBCL (CBCL), and the Parenting Dimensions Inventory 
(PDI) were administered to the primary caregiver of the child as a part of a series of 
semi-structured interviews and self-report questionnaires regarding a variety of 
caregiver, child, and family variables. All caregiver assessments were completed by 
trained research assistants. The caregiver-child pairs were given monetary incentive for 
completing the evaluations, and the caregiver assessments lasted from 1 to 3Yi hours.
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RESULTS
All data analyses were conducted using SPSS for Windows, version 9.0. For 
each study hypothesis, initial correlation analyses were performed to examine the 
relationship between primary study variables prior to conducting multiple regression 
analyses. Relevant demographic variables of continuous or ordinal scale were also 
considered in correlation analyses in order to identify those factors significantly related 
to the criterion variables which may confound results. Variables significantly correlated 
with criterion variables at a g value of .05 were retained for entry in multiple regression 
analyses. In addition, t-tests and one-way ANOVAs were conducted to examine the 
differences in criterion variables due to the categorical demographic variables (i.e., 
child’s gender, mother’s marital status). To avoid false positive results due to multiple 
hypothesis testing, a Bonferroni adjustment of the g value .05 was used to determine 
significant differences between demographic groups. Those demographic variables 
showing differences on the criterion measure were also retained for regression analyses 
for the purpose of statistical control. Following initial correlation and descriptive 
statistics, multiple regression analyses were conducted, when applicable, to evaluate the 
combined predictive power of variables of interest, after controlling for the influence of 
demographic characteristics. Descriptive statistics are provided for all primary 
variables. The mean, standard deviation, median, and range for maternal psychological 
functioning and child behavioral outcome indicators are summarized in Table 3. Refer 
to Tables 5,6, and 8 for descriptive data on prenatal drug severity, maternal drug 
severity, and parenting measures, respectively.
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Table 3








.0873 .15 0.00 .7270
CBCL Internalizing 
(n=209)
50.17 9.46 51.00 42.00
CBCL Externalizing 
(n=209)
55.59 10.31 55.00 50.00
CBCL Total Problems 
(n=209)
54.80 10.26 54.00 52.00
58
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Internal Consistency of Measures
Although previous research has demonstrated adequate reliability of the 
maternal psychological distress, parenting, and child behavior measures used in this 
study, the internal consistency of these measures was further evaluated with this 
specific sample. Cronbach’s alpha was calculated for the ASI Psychiatric composite 
score, the PDI subscales, the HOME subscales, and the CBCL Internalizing, 
Externalizing, and Total Problems domains. As shown in Table 4, estimates of internal 
consistency were acceptable for most measures, although the PDI Amount of Control 
subscale was unacceptable.
Derivation of Prenatal Drug Severity Scores
Prenatal cocaine severity scores were calculated based on self-report of 
drug use during pregnancy and toxicology data when available. At least one toxicology 
measure, either meconium, maternal urine, or infant urine, was available on all 
participants, with 67.1% of the sample having all three indicators. Although meconium 
data were available on 85.2% of the sample, quantified meconium values o f cocaine 
exposure were available for slightly fewer of (83.3%) of the participants. A higher 
percentage of participants in the nonexposed group (93.2%) had quantifiable meconium 
data than those in the cocaine/polydrug group (73.8%). The remainder of the 
meconium data, as well as the urine data, indicated only the absence or presence of 
cocaine, prohibiting an indicator of severity when used alone. Consequently, in order to 
incorporate all toxicology data (both positive/negative and quantitative results) into 
severity scores and combine it with self-report, categorical scores were derived as 
indicators of exposure severity. The logic used in deriving these categorical scores
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Table 4
Cronbach's Coefficient Alpha for Maternal Psychological Functioning. Parenting, and 
Child Behavior Measures
Measure Alpha
ASI Psychiatric Status composite score .80
HOME Acceptance .64
HOME Warmth/Responsivity .73









CBCL Total Problems .99
60
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
is presented below. See Table 5 for descriptive information on prenatal drug severity 
scores.
A prenatal cocaine severity score was obtained by first assigning subjects two 
categorical scores: a severity score based on meconium and urinalysis, and a severity 
score based on maternal self-report. Meconium values were divided into tertiles based 
on a frequency distribution, and categorical scores o f 0,1, 2, or 3 were assigned, as 
follows. Cocaine toxicology scores were given a “0” if the infant’s quantified 
meconium results were either zero or missing, the mother’s urine results were negative 
or missing, and the child’s urine results were negative or missing. Cocaine toxicology 
scores were given a “1” if the child’s meconium results were either zero or missing but 
the mother’s or child’s urine results were positive, or if the child’s quantified meconium 
value fell in the first tertile of the distribution. Cocaine toxicology scores of “2” or “3” 
were assigned if the child’s quantified meconium value fell in the second or third tertile 
of the distribution, respectively. Cocaine self-report scores were given a “0” if the 
mother failed to report prenatal cocaine use during pregnancy, and a “ I”, “2”, or “3” if 
the mother’s self-reported cocaine use during pregnancy fell in the first, second, or third 
tertile of the distribution, respectively. The two scores were then be considered in 
determining the overall cocaine severity score. Specifically, when self-report and 
quantified meconium scores were discrepant, the higher score was chosen.
As prenatal tobacco, alcohol, and marijuana exposure were considered as 
potential confounding factors, prenatal severity scores were calculated for each of these 
substances as well. Prenatal marijuana severity scores were calculated using a 
combination of maternal self-report and toxicology data. Toxicology data for marijuana
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Table 5




Prenatal Cigarette Severity .8238 1.19 0.00 3.00
Prenatal Alcohol Severity .6952 1.07 0.00 3.00
Prenatal Marijuana Severity .5048 .93 0.00 3.00
Prenatal Cocaine Severity 1.00 1.18 0.00 3.00
Total Prenatal Drug Severity 3.02 3.59 1.00 12.00
n=210
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exposure were available for 98.6 % of the sample. However, meconium and urine 
indicators of marijuana yielded only the absence or presence of the drug rather than a 
quantitative value. Consequently, categorical scores were calculated as follows: 
Marijuana scores were given a “0” if the mother failed to report prenatal marijuana use 
during pregnancy, and meconinum and urine analyses for marijuana were negative or 
missing. A “1” was assigned if the mother’s self-report of marijuana use during 
pregnancy fell in the first tertile of the frequency distribution, or if the self-report value 
was “0” but the toxicology for marijuana was positive. Severity scores of “2” and “3” 
were assigned if the mother’s self-reported marijuana use during pregnancy fell in the 
second or third tertile of the distribution, respectively. As toxicology data are not 
available for tobacco and alcohol use, severity scores for these substances were based 
solely of maternal self-report of use during pregnancy. Scores of 0-3 were assigned 
according to the frequency distribution of drug usage, in the same manner described 
above. A total prenatal drug severity score was calculated by summing scores for 
tobacco, alcohol, marijuana, and cocaine, yielding a possible range of 0-12.
Derivation of Maternal Drug Use Severity Scores
The Maternal Drug Use score was based on the mother’s reported use of 
cocaine, alcohol, and marijuana during the 12 months prior to the 5-year follow-up visit. 
The total amount of substance used during the 12-month period was calculated for each 
drug. This figure was obtained by multiplying the typical daily amount of the substance 
used by the usual number of days of use per week, and then multiplying this number by 
the total number of weeks in which use occurred during the year interval. As continued 
drug use is being considered in this study as an indicator of maternal adaptation, a total
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drug use score rather than individual scores for each drug is more meaningful. 
Consequently, a total drug use score was calculated and used in all subsequent analyses. 
This score was derived by first converting the total amount used for each drug (which 
was represented in different measurement units across drugs) to equivalent z scores and 
then summing them to obtain an overall indicator of drug use in the previous 12 months. 
Since continued drug use was based solely on self-report, a quantitative value which 
reflects severity of use, conversion to categorical scores such as the prenatal drug 
severity scores was not necessary. Descriptive data on the Maternal Drug Use score is 
presented in Table 6.
Data Reduction
Due to the difficulty in managing a large number of variables and to minimize 
the effects of multicollinearity associated with use of several highly correlated 
measures, summary scores were created and used whenever applicable. Factor analysis 
was employed to assess the dimensionality of the nine parenting measures used in the 
study. A principal component analysis with varimax rotation yielded three factors with 
eigen values greater than one, accounting for a total of 54.2% of the variance. All nine 
parenting indicators loaded at .4 or greater on one of the factors, with none loading at .4 
on more than one factor. Factor loadings for three factors are presented in Table 7. The 
first factor, accounting for 20.5% of the variance, was comprised of the PDI subscales 
Reminding, Reasoning, and Material/Social Consequences and was labeled Positive 
Parenting. The second factor, labeled Negative Parenting and accounting for 19.2% of 
the total variance, consisted of the PDI subscales Physical and Scolding, as well as the 
HOME subscales Acceptance and Responsivity. The PDI subscales scores for Amount
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Table 6






1369.68 3960.66 24.00 34944.00
Marijuanab
(n=208)
23.78 91.56 0.00 728.00
Cocaine®
(n=207)
119.28 602.22 0.00 5200.00
Crackd
(n=210)




-.0622 2.33 -.8860 16.84
c total dollar amount spent on cocaine in previous 12 months;d total number of crack 
rocks in previous 12 months;e summary z score of combined drug use in previous 12 
months
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Table 7



















PDI Amount of 
Control
.886
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of Control and Permissiveness loaded on the third factor, accounting for 14.6% of the 
total variance. This third factor was labeled Parental Control.
To create summary scores for the three factors (Positive Parenting, Negative 
Parenting, and Parental Control), individual parenting scores were converted to z scores 
to equate units of measurement. Parenting indicators with negative loadings on factors 
were first reversed scored, and then subscale scores comprising each factor were 
summed to yield total z scores. The internal consistency of the Positive Parenting, 
Negative Parenting, and Parental Control factors was evaluated, yielding Cronbach’s 
alpha of .68, .52, and .48 for the factors, respectively. Table 8 summarizes the mean, 
standard deviation, median, and range for the nine parenting indicators as well as the 
newly-derived parenting factors.
Hypothesis 1
Hypothesis I stated that the severity of prenatal cocaine exposure would predict 
child behavioral functioning at age 5, after controlling for prenatal alcohol, cigarette, 
and marijuana exposure. Specifically, it was expected that child behavior problems 
would increase with the severity of cocaine exposure. Prenatal drug severity was 
evaluated in relationship to three criterion measures of child behavior: the CBCL 
Internalizing T-score, the CBCL Externalizing T-score, and the CBCL Total Problems 
T-score. Hypothesis I was not supported. Initial Spearman Rho correlations between 
individual prenatal drug severity scores, the total prenatal drug severity score, and the 
three CBCL scores were not significant. These correlations are presented in Table 9. 
Prenatal cocaine severity, however, was significantly, negatively correlated with infant 
birth weight (rs= -.254, p <.01), length (rs= -.278, p <.01), and head circumference
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Table 8






5.62 .96 5.80 5.20
Permissiveness1 .3086 .65 0.00 3.00
Reminding3 2.72 .59 3.00 3.00
Reasoning3 2.76 .45 3.00 3.00
Material/Social
Consequences*
2.07 .75 2.13 3.00
Scolding* 1.65 1.11 1.75 3.00
Physical* 1.35 1.01 1.50 3.00
Responsivityb 3.69 1.90 4.00 7.00
Acceptance6 3.3 .92 3.00 4.00
Positive
Parenting'
3.270E-16 2.34 .6968 11.38
Negative
Parenting'
2.07 IE-15 2.56 -.1288 13.14
Parental
Control'
2.300E-15 1.54 .4483 9.23
n=209; 1 PDI subscale; 5 HOME subscale;'  z-scores
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Correlations* between Prenatal Drue Severity Scores. Demographic Variables, and Child Behavioral Outcome
1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16
1. Cigsev
2. Alcsev ,63* —
3. Marisev .51* .50* —
4. Coksev .75* .68* .58* —
S. Totsev .87* .81* .70* .93* . . .
6. BW -.26* -.10 -,16b -.25* -.25* —
7. BHC -.24* -.11 -.18* -.20* -.22* .70* —
8. BL -.28* -.17b -,18b -.28* -.29* .72* .52* —
9. GA -.03 -.04 .00 -.04 -.04 .34* .25* .27* . . .
10. 5HC -.23* -.17b -.03 -.14 -.18* .41* .45* .30* .12 —


















1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
12. Medu .06 .10 .07 .11 .09 .03 .02 .03 .03 .17* .31' —
13. PC -.08 -.10 -.06 -.10 -.10 .23' .18' .22' .05 .19 ' .00 .06 —
14. Int -.09 -.04 .11 -.06 -.04 .02 .05 .04 .07 .05 -,16b -,14b -.10 —
15. Ext -.01 .00 .11 .00 .02 -.02 -.04 -.09 .07 .01 -,15b -,17b -.05 .63' —
16. Tot -.10 -.06 .09 -.09 -.05 .01 -.02 -.01 .04 .06 -19' -.15h -.07 .83' .88' —
n=207, * Spearman Rho correlations; D £<.05; c: J» < .01
KEY: Cigsev- prenatal cigarette severity score; Alcsev- prenatal alcohol severity score; Marisev- prenatal marijuana severity score;
-4  Coksev- prenatal cocaine severity score; Totsev-total drug severity score; BW - birth weight; BHC- birth head circumference; BL- birth length;
°  5HC- head circumference at 5-year follow-up; GA- gestational age; M age- maternal age; Medu- maternal education in years; PC- #  o f  prenatal
care visits; Int- CBCL Internalizing T-score; Ext- CBCL Externalizing T-score; Tot- CBCL Total Problems T-score
(rs= -.195, e  <.01), indicating decreased growth with increased cocaine exposure during 
pregnancy. Additionally, prenatal cocaine severity was positively associated with 
maternal age (rs= .546, £><.01). Other individual drug severity scores, except for 
alcohol, were similarly related to infant birth characteristics and maternal age. 
Interestingly, the relationship between prenatal cocaine severity and 5-year head 
circumference was not significant, however, total prenatal drug use was significantly, 
negatively correlated with head circumference at 5-year follow-up (rs= -.18, £><.01).
Separate Pearson product-moment correlation coefficients were computed to 
evaluate the relationship between continuous demographic variables and CBCL scores. 
These correlations are presented in Table 10. Maternal age and maternal education 
were significantly, negatively correlated with the CBCL Internalizing (r= -.147, £>< .05; 
r= -. 163, e< 05) and Total Problem scores (r= -. 188, e< 0I; r= -.178, e < 01)• Only 
maternal education was significantly related to the CBCL Externalizing score (r= -.171, 
E <.05). In addition, t-tests examining differences in child behavior problems based on 
child’s gender were conducted. No significant differences on CBCL scores were found, 
based on a Bonferroni-adjusted £<.017. The results of these t-tests are presented in 
Table 11.
Since initial correlations revealed no significant relationship between prenatal 
cocaine severity and the CBCL Internalizing, Externalizing, or Total Problem scores, no 
prediction models were run. However, given their significant relationship to CBCL 
scores, maternal age and education were retained as potential confounders for analyses 
in Hypothesis IH and IV.
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Table 10
Correlations’1 between Demographic Variables and Child Behavioral Outcome
1 2 3 4 5 6 7 8 9 10 11
1. BW —
2. BHC .71c —
3. BL .74c .56* —
4. GA .37* .25* .30* —
5. 5BC .41* .46*
Uoo .11 —
6. Mage -.07 -.05 -.08 -.01 -.15b —
7. Medu -.01 -.02 -.04 .00 ,14b .36' _
8. PC .19* .14b .20' .02 .18b -.01 .07 —
9. (nt .02 .08 .02 .08 .06 -15b -.16b -.08 —
10. Ext -.01 -.01 -.09 .09 .01 -.14 -,17b -.06 .64c
11. Tot .02 .00 -.01 .06 .05 -.19* -.18* -.08
OO OO —
n=207, Pearson r correlations; £<.05; : £ < . 0 1
KEY: BW - birth weight; BHC- birth head circumference; BL- birth length; GA- gestational age; 5HC- 
head circumference at 5-year follow-up; Mage- maternal age; Medu- maternal education in yean; PC- # 
o f  prenatal care visits; Int- CBCL Internalizing T-score; Ext- CBCL Externalizing T-score; Tot- CBCL 
Total Problems T-score
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Table 11






Internalizing T-score 51.44(10.17) 48.82 (8.49) n.s.
Externalizing T-score 55.29 (10.72) 55.91 (9.90) n.s.
Total Problem T-score 55.15(11.17) 54.43 (9.22) n.s.
* t-tests;b Bonferroni adjustment
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Hypothesis II
According to Hypothesis II, indicators of maternal adaptation (i.e., maternal 
drug use and psychological functioning) will predict quality of parenting at 5-year 
follow up. Measures o f maternal adaptation were expected to correlate negatively with 
favorable parenting practices (e.g., warmth/responsivity, acceptance, material/social 
consequences) and positively with unfavorable practices (e.g., physical punishment, 
scolding). This hypothesis was partially supported. The relationships among maternal 
psychological status (ASI Psychiatric Status composite score), maternal reported drug 
use (Maternal Drug Use score), and the three parenting factors (Positive Parenting, 
Negative Parenting, and Parental Control) were examined in initial correlation analyses. 
As shown in Table 12, the ASI Psychiatric Status composite score was significantly, 
positively associated with the Negative Parenting factor (r= .16, p< .05), whereas the 
Maternal Drug Use score was significantly, negatively correlated with Parental Control 
(r=-.15, p<.05). Additionally, maternal education was negatively correlated with 
Negative Parenting (r=-.20, p < .01) and positively associated with Positive Parenting 
(r=.18, p < .05) and Parental Control (r=.l6, p < .05). In further evaluation of 
background characteristics, t-tests and ANOVAs did not reveal significant differences 
in parenting factors by gender or mother marital status (see Tables 13 and 14).
Maternal education was the only demographic variable retained for statistical control in 
regression analyses.
Based on initial correlation analyses, the following prediction models were 
constructed:
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Table 12
Pearson Correlations Among Maternal Psychological Functioning. Maternal Dm^ Use, 
and Parenting
1 2 3 4 5 6 7
1. Mpsych ------
2. Mdrug .08 —
3. Medu -.12 -.03 —
4. Mage .07 .23b .13 —
5. Positive -.09 -.02 .18“ -.03 —
6. Negative .16“ .01 -.20b -.08 .11 —
7. Control -.02 -.15“ .16“ -.10 .23b .01 —
n=202, g<.05; D fi< .0 l
KEY: Mpsych- mother ASI Psychiatric Status composite score; Mdrug- Maternal 
Drug Use score; Medu- maternal education in years; Mage- maternal age;
Positive- Positive Parenting factor score; Negative- Negative Parenting factor score; 
Control- Parental Control factor score
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Table 13
Differences* in Parenting Factor Scores bv Gender
Parenting Factor Male Female e<.oi7b
(n= 109) (n= 100)
Positive Parenting .1084 (2.21) -.1182(2.49) n.s.
Negative Parenting .0135 (2.60) -.0146 (2.52) n.s.
Parental Control .0429(1.50) -.0467 (1.60) n.s.
t-tests;b Bonferroni adjustment
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Table 14








( if  38)
jj< .017 b
Positive Parenting -.06036 (2.42) -.0930 (2.49) .2884(1.95) n.s.
Negative Parenting .2064(2.48) -.3995 (2.40) -.6152 (2.87) n.s.
Parental Control -.0076 (1.59) .5887 (.7971) -.2796 (1.60) n.s.
one-way ANOVA; Bonferroni adjustment
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Regression Analysis o f Negative Parenting. A hierarchical regression was 
performed to assess the ability of maternal psychological functioning to predict negative 
parenting behavior, after controlling for the influence of maternal education. In the 
initial run of the regression, examination of standardized residual plots revealed five 
multivariate outliers (> +3), which were subsequently deleted. The regression model 
(n=202) was then recomputed without outliers. Maternal education was entered into the 
regression equation first for statistical control purposes, followed by the ASI Psychiatric 
Status composite score. The full model was significant (R2=.086, g < .01). Maternal 
education and psychological functioning, both significant predictors of Negative 
Parenting, together accounted for 9% of the variance. Furthermore, mother’s 
psychological functioning contributed significantly to the model after considering 
maternal education (R2 change=.034, g < .05). The results from the prediction model 
are presented in Table 15.
Although maternal drug use was not significantly correlated with Negative 
Parenting, a second hierarchical regression was computed to examine potential 
interactive effects between maternal drug use and psychological functioning on negative 
parenting. For example, it is possible that maternal psychological functioning may 
differentially predict negative parenting at different levels of drug use. Following entry 
of maternal education, the ASI Psychiatric Status composite score and the Maternal 
Drug Use score were entered together in a block. The interaction term of the ASI and 
Maternal Drug scores was subsequently entered in the final step. Although the full 
model was significant (R2=.097, g <.01), maternal drug use and the interaction of
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Table 15
Hierarchical Regression Results: Negative Parenting Predicted hv Maternal
Psychological Functioning




Maternal Education -.347 ±.115 -.206 -.3023 .003 -.210
Maternal Psychological 
Functioning
2.759 ±1.018 .185 2.711 .007 .189
n=202; R2=.086; F(2,199) = 9.343, g <.0 1
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maternal drug use and psychological functioning were not significant predictors of 
negative parenting. See Table 16.
Regression Analysis of Parental Control. Hierarchical regression analysis was 
also used to evaluate the predictive ability of maternal drug use with parental control in 
parenting as the criterion. Initial evaluation of regression assumptions led to 
transformation of the criterion variable, Parental Control, to reduce the number of 
multivariate outliers and improve normality of residuals. To correct negative skewness, 
the distribution of Parental Control scores was first reflected and subjected to a 
logarithmic transformation. Following transformation, the distribution of residuals 
approached normal, and no outliers were identified, leaving an N of 205 for analysis. 
After entry of maternal education, the Maternal Drug score was entered into the 
regression equation. The full model was significant (R2=.038, p < .05). Together, 
maternal education and maternal drug use accounted for 4% of the variance. However, 
only maternal drug use was a significant predictor of parental control. Maternal drug 
use contributed significantly to the model after considering maternal education (R2 
change=.022, p < .05). The results from the prediction model are presented in Table 17.
A second hierarchical regression analysis was conducted to test the interaction 
of maternal psychological functioning and drug use with parental control as the 
criterion. Maternal education was entered into the equation first, followed by the ASI 
Psychiatric Composite and Maternal Drug Use scores, and finally the interaction term. 
This model was not significant.
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Table 16
Hierarchical Regression Results: Negative Parenting Predicted bv Interaction of
Maternal Psychological Functioning and Continued Drue Use
Predictor Variables B + SE Beta t E value Partial
Correlations




2.546 + 1.030 .171 2.471 .014 .175
Maternal Drug Use .0221 +.066 .023 .336 .737 .024
Interaction 
(Mpsych X Mdrug)
-.121+.067 -.124 -1.812 .071 -.129
n=l98; R2= .097; F (4,193) = 5.206, e <.01
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Table 17
Hierarchical Regression Results: Parental Control Predicted bv Maternal Drue Use
Predictor Variables B + SE Beta t B value Partial
Correlations
Maternal education -.0197 + .011 -.122 -1.773 .078 -.124
Maternal Drug Use .0138 + .006 .148 2.141 .034 .149
n=205; R >  .038; F (2,202) = 4.021, e  <.05
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Hypothesis ITT
Hypothesis m  stated that the quality of parenting would predict child behavior 
at age 5 years. Positive parenting behaviors and effective discipline techniques (e.g., 
warmth/responsivity, reasoning, use of consequences) were expected to be negatively 
correlated and negative behaviors and discipline techniques (e.g., spanking, yelling) 
positively correlated with preschool behavior problems. This hypothesis was not 
supported. Pearson correlations between individual parenting indicators (i.e., the 
HOME Acceptance and Responsivity subscales; the PDI Amount of Control; the PDI 
Permissiveness, Physical Punishment, Material/Social Consequences, Scolding, 
Reminding, and Reasoning subscales) and the CBCL Internalizing, Externalizing, and 
Total Problem scores were not significant. The three parenting factors derived through 
factor analysis, Positive Parenting, Negative Parenting, and Parental Control, also were 
not significantly related to CBCL scores. Correlations between parenting measures and 
CBCL scores are presented in Tables 18 and 19. Interestingly, maternal education was 
significantly, albeit weakly, correlated with parenting measures. Positive Parenting 
and Parental Control were both positively associated with mother’s education in years 
(r=. 18, p< .05; r= .16, g< .05), while Negative Parenting was negatively correlated with 
maternal education (r= -.20, g< .01). In further exploration of potential demographic 
confounders, a one-way ANOVA was conducted on child behavior by mother’s marital 
status. The results, as presented in Table 20, were not significant.
Given that parenting was not significantly related to child behavior problems in 
initial correlation analyses, no prediction models were run.
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Pearson Correlations between Individual Parenting Indicators and Child Behavioral Outcome
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Permiss
2. Phys Pun .06 ---
3, Conseq -.09 ,22b ~
4. Reason -.25b -.02 .31b —
S. Scolding -.15* .29b ,18b .10 —
6. Remind -.06 -.01 .32b .62b .08 —
7. Respon -.08 -.18* -.11 .09 -.12 .06 —
8, Accept .05 -,30b -.10 .00 -.16* .03 .24b —
9, AmtCon -.19“ .01 .13 ,26b .02 .04 .07 -.02 ---
10. Medu -.21b -.13 .07 .17* -.03 .17* ,27b .09 .04 —














1 2 3 4 5 6 7 8 9 10 11 12 13 14
12. Int .00 .03 .02 .03 .04 .04 -.02 -.03 -.11 -.09 -.15* - -
13. Ext .02 .12 .04 -.02 .07 -.04 .02 -.08 -.11 -.14* -.14 ,64b —
14. Tot .03 .08 .04 .00 .04 -.03 .02 -.01 -.09 -.14* -.19b ,84b ,87b —
n=208,1 b<.05; ° e < - 0 1
KEY: Permits- PDI Permissiveness; Phys Pun- PDI Physical Punishment; Conseq- PDI Material/Social Consequences; 
Reason- PDI Reasoning; Scolding-PDI Scolding; Remind- PDI Reminding; Respon- HOME Responsivity subscale;
Accept- HOME Acceptance subscale; Amt Con- PDI Amount o f  Control subscale; M edu- maternal education in years;
M age- maternal age; Int- CBCL Internalizing T-score; Ext- CBCL Externalizing T-score; Tot- CBCL Total Problems T-score
oo
Table 19
Pearson Correlations between Parenting Factors and Child Behavioral Ontrnme
1 2 3 4 5 6 7 8
1. Positive —
2. Negative .11 —
3. Control .23b .01 —
4. Medu .18“ -.20b .16a —
5. Mage -.03 -.08 -.10 .13 —
6. Int .05 .05 -.07 -.09 -.15® -
7. Ext -.01 .10 -.08 -.14® -.14 .64b —
8. Tot .01 .04 -.08 -.14® -.19b .84b .87b —
KEY: Positive- Positive Parenting factor score; Negative- Negative Parenting 
factor score; Control- Parental Control factor score; Medu- maternal education 
in years; Mage- maternal age; Int- CBCL Internalizing T-score; Ext- CBCL 
Externalizing T-score; Tot- CBCL Total Problems T-score
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Table 20










Internalizing T-score 49.86 (9.30) 48.85 (7.77) 52.16(10.84) n.s.
Externalizing T-score 55.87(10.16) 52.40 (7.88) 56.16(11.95) n.s.
Total Problem T-score 54.84(10.27) 52.20 (7.55) 56.05(11.40) n.s.
one-way ANOVA;b Bonferroni adjustment
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Hypothesis IV
Hypothesis IV stated that the caregiving environment (i.e., continued drug use, 
maternal functioning, and the quality of parenting) will continue to account for 
significant variability in behavioral outcome at age 5 years, after controlling for the 
effects of confounders and prenatal drug exposure. Since a relationship between 
prenatal drug exposure and behavioral outcome was not supported in Hypothesis I, no 
prediction models were run. However, alternative methods for evaluating the 
relationships among prenatal drug exposure, the caregiving environment, and 
behavioral outcome were explored.
Differences between Cocaine/Polvdrug Exposed and Nonexposed Groups. 
Multivariate analysis of variance was employed to examine differences in maternal 
adaptation, parenting, and child behavioral measures by group status (cocaine/polydrug 
and nonexposed). First, a one-way MANOVA was performed with the ASI Psychiatric 
Status composite score and the Maternal Drug Use score, indicators of maternal 
adaptation at 5-year follow-up, as dependent measures. Significant differences were 
found between the drug group and control group on the dependent variables, Wilks’ 
Lambda=.883, F (2,200), p<.01. Analysis of variances (ANOVA) were conducted for 
each dependent variable as follow-up tests to the MANOVA. Using a Bonferroni- 
adjusted alpha of .025, the ANOVA on the Maternal Drug Use score was significant, 
F(l,201) =25.83, £><.01. The ANOVA on the ASI Psychiatric Status composite score 
was not significant, F(l,20l) =1.203, p=274. The means and standard deviations on 
the dependent measures for the two groups are presented in Table 21.
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Table 21
Means and Standard Deviations for ASI Psychiatric Status Composite Score and 






ASI Psychiatric Status Composite Score .0958 (.15) .0727 (.15)
Maternal Drug Use Score® .7298 (3.13) -.8471 (.13)
i e< oT
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A second MANOVA with the three parenting factors (Positive Parenting, 
Negative Parenting, and Parental Control) as dependent variables was performed. The 
logarithmically transformed Parental Control variable, as derived in Hypothesis II, was 
used in analyses. Results indicated significant differences between drug groups on 
dependent measures, Wilks’ Lambda = 933, F(4,204)=3.65, £<.01. Follow-up 
ANOVAs revealed differences only on the transformed Parental Control variable, F (1, 
207), £<.01. Table 22 summarizes means and standard deviations for the three 
parenting factors.
Finally, multivariate analysis of variance was used to evaluate group differences 
on indicators of child behavioral outcome. Using the CBCL Internalizing, 
Externalizing, and Total Problems scores as dependent variables, the MANOVA was 
not significant.
Relationship between Maternal Adaptation and Child Behavior. Bivariate 
correlations and multiple regression analysis were employed to investigate the direct 
relationship between maternal adaptation and child behavior at 5-year follow-up. The 
ASI Psychiatric Status composite score and the Maternal Drug Use score were 
considered as indicators of maternal functioning, while the three CBCL T-scores were 
used as criterion variables. Initial correlations revealed a significant, positive 
association between maternal psychological functioning and externalizing behavior 
problems (r= .15, £<.05). No other significant relationships between maternal 
adaptation and child behavior were indicated (see Table 23).
Hierarchical multiple regression was performed to assess the predictive ability 
o f maternal psychological functioning for externalizing behavior problems. As
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Table 22






Positive Parenting -.0715 (2.44) .0736 (2.25)
Negative Parenting .2168 (2.66) -.2195 (2.45)
Parental Control1’b -.4600 (.23) .3562 (.20)
logamithmically transformed; bj3<.01
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Table 23
Correlations Among Measures of Maternal Adaptation and Child Rehavinr
1 2 3 4 S
1. Mpsych —
2. Mdrug .08 —
3. Int .10 .04 —
4. Ext .15“ -.01 .64b —
5. Total .13 -.01 .84b 00
 ar 1 1 1
n=202,a: e<-05; : e < . o i
KEY: Mpsych- mother’s ASI Psychiatric Status composite score; Mdrug- Maternal 
Drug Use score; Int- CBCL Internalizing T-score; Ext- CBCL Externalizing T-score; 
Total- CBCL Total Problems T-score
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maternal education was found to significantly correlate with externalizing problems 
through evaluation of Hypothesis I, it was entered into the regression equation first for 
statistical control. The ASI Psychiatric Status composite score was entered on the 
second step. The full model was not significant.
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DISCUSSION
The purpose of the present study was to examine the long-term effects of 
prenatal cocaine exposure on behavioral outcome. This study addressed gaps in the 
prenatal cocaine literature by evaluating child functioning beyond the toddler years and 
by considering behavioral outcome which, despite considerable speculation regarding 
emotional and behavioral regulation difficulties in cocaine-exposed children, has been 
largely neglected. This study also attempted to address the observed variability in 
outcome findings by examining the potential mediating influence of the postnatal 
environment as measured by continued maternal drug use, maternal psychological 
functioning, and quality of parenting. Furthermore, it is unique in its focus on severity 
of prenatal cocaine exposure in relation to behavioral functioning. Although a few 
studies have documented severity effects in growth and neurobehavioral functioning 
(Eyler et al., 1998a, 1998b), no published study as of yet has considered severity of 
prenatal cocaine exposure in childhood behavioral outcome.
Prenatal Cocaine Severity and Child Behavioral Functioning
It was hypothesized that the severity of prenatal cocaine exposure, when 
controlling for the effects of other drugs and demographic variables, would predict 
behavioral functioning at age S. Behavior problems, as indicated by T-scores on the 
CBCL Internalizing, Externalizing, and Total Problems scales, were expected to 
increase with greater prenatal cocaine severity. Results from this study did not support 
an association between cocaine exposure in utero and behavioral functioning in 
preschool years. Spearman Rho correlations between the prenatal cocaine severity 
score and the CBCL Internalizing, Externalizing, and Total Problems scores were not
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significant. Prenatal cigarette, alcohol, and marijuana severity scores were also not 
related to behavioral indicators. Furthermore, exploratory follow-up analyses of group 
differences, defined by cocaine/polydrug-exposed and nondrug-exposed groups, did not 
reveal significant differences on any of the CBCL scores. These findings are similar to 
the research of Phelps et al. (1997) and Griffith et al. (1994) who also failed to find 
differences between cocaine-exposed and nonexposed children on caregiver-reported 
behavior problems. It is also noteworthy that examination of means indicates a low 
degree of reported internalizing, externalizing, and total behavior problems in the entire 
sample.
Although prenatal drug exposure was not related to child behavior, correlation 
analyses indicated an association between severity of prenatal cocaine exposure (and 
other drug exposures) and birth growth parameters. Specifically, the prenatal cocaine 
severity score was negatively correlated with birth weight, length, and head 
circumference, suggesting decreased birth size with increased cocaine exposure in 
utero. Numerous other studies have documented decreased growth in prenatally 
cocaine-exposed infants (Coles et al., 1992; Frank et al., 1990; Singer et al., 1994). The 
relationship between prenatal cocaine severity and head circumference, however, was 
not maintained at 5-year follow-up. Still, there was a significant, negative association 
between total prenatal drug use and 5-year head circumference, suggesting decreased 
head size in those children prenatally-exposed to greater amounts of drugs (i.e., tobacco, 
alcohol, marijuana, and cocaine). Other research has demonstrated a relationship 
between cocaine/polydrug exposure and head circumference into the preschool years 
(Chasnoff et al, 1992; Chasnoff et al., 1998; Koren et al., 1998). However, unlike
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findings from another Chasnoff study (Azuma & Chasnoff, 1993), head circumference 
(as well as birth and other 5-year growth indicators) was not in turn related to 
behavioral outcome in this study. Total prenatal drug severity, as well as all individual 
drug severity scores, was also positively correlated with maternal age, suggesting 
increased drug use during pregnancy in older mothers.
With regard to factors related to behavioral outcome, maternal education 
showed a negative association with CBCL scores. That is, mothers with lower 
education attainment (as measured in years of school completed) had children with 
greater behavior problems at 5 years of age. This is consistent with other research 
linking low maternal education and risk for childhood behavior problems (Auerbach, 
Lemer, Barasch, & Palti, 1992; Velez, Johnson, & Cohen, 1989). However, maternal 
age was negatively associated with CBCL Internalizing and Total Problems scores.
That is, older mothers perceived their children as having fewer internalizing difficulties, 
such as depression, anxiety, withdrawal, and fewer overall behavior problems. 
Surprisingly, group differences in CBCL scores based on gender were not significant. 
Gender differences in the childhood behavior problems are well-documented 
(Achenbach, Howell, Quay, & Conners, 1991), although some research suggests that 
such difference are not as pronounced during preschool years (Campbell & Breaux, 
1983; Comley & Bromet, 1986; Richman et al., 1982).
The lack of relationship between prenatal cocaine exposure and behavioral 
outcome is somewhat surprising considering the evidence from animal and infant 
studies suggesting abnormalities in the monoaminergic system as a consequence of 
cocaine exposure in utero (Mayes et al., 1998) as well as documented emotional and
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behavioral problems in exposed children in several studies (Azuma & Chasnoff, 1993, 
Beckwith et al., 1994, Chasnoff et al., 1998; Hawley et al., 1995). While it is plausible 
that the children in this study were resilient to the risks associated with in utero cocaine 
exposure, other possible explanations for the lack of findings with regard to behavioral 
functioning should be considered. It is possible, for example, that the exclusion criteria 
established to eliminate potential confounders inadvertently masked the relationship 
between prenatal cocaine exposure and behavioral outcome. In the enrollment of 
infant-mother pairs in the initial cohort, infants bom at 36 weeks gestation and less were 
excluded from the study, as were those infants with major medical complications.
Given that prenatal cocaine exposure has been linked to prematurity and various 
medical complications, exclusion based on such factors may have eliminated one 
avenue through which cocaine exposure influences behavioral outcome. Also, it is 
possible that the infants bom prematurely and/or with medical complications were more 
severely exposed, and thus their exclusion from the study potentially restricted the 
range of severity exposure.
Further sample restriction may have occurred in the selection of participants for 
the current study. Children living with alternate caregivers (e.g., those other than the 
biological mother) at the 5-year follow-up were excluded from this research in order to 
reduce the number of potential confounders. However, it is feasible that the mothers of 
these children represent the more severe and chronic substance abusers. Thus, the 
failure to consider those living with alternate caregivers may have resulted in the 
elimination of the more severely drug-exposed children.
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The failure to find relationships between prenatal drug exposure and behavioral 
outcome may also reflect criterion measures which are too global in nature. Although 
the use of the Achenbach CBCL, a standardized measure of behavior problems, is a 
strength compared to qualitative measures used in other cocaine outcome research, the 
CBCL summary scores may not have adequately captured the subtle and/or specific 
behavioral deficits associated with prenatal cocaine exposure. Additionally, it is 
possible that the behavioral deficits resulting from prenatal cocaine exposure will 
manifest later in childhood with increased academic and social demands. That is, the 
preschool years may be too early to measure subtle impairment in attention, emotional, 
and behavioral regulation associated with cocaine exposure. These issues in prenatal 
cocaine research have been discussed by other researchers (Chasnoff et al., 1992; Hans, 
1996; Hawley et al., 1995).
Maternal Adaptation and Parenting
In addition to direct effects on behavioral outcome, it was hypothesized that 
prenatal cocaine exposure would also indirectly influence behavioral outcome through 
the postnatal caregiving environment. Within this relationship, it was believed that 
maternal adaptation (as measured by maternal drug use and maternal psychological 
functioning) would predict quality o f parenting, which in turn would predict behavioral 
functioning. Mothers who used cocaine and other drugs during their pregnancy were 
considered at risk for drug use and psychological difficulties at 5-year follow-up. 
Previous research has documented continued drug use in mothers who used during 
pregnancy several years following child birth (Chasnoff et al., 1998). Furthermore, the 
association between drug use and psychological difficulties is well established (Bays,
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1990; Campbell & Stark, 1991; Rounsaville et al., 1991). Although the relationship 
between prenatal drug use and long-term maternal adaptation was not tested as a 
primary hypothesis in the present study, exploratory group analyses indeed 
demonstrated significant differences between the cocaine/polydrug-exposed group and 
the nondrug-exposed group on the ASI Psychiatric Status composite score and the 
Maternal Drug Use score at 5-year follow-up. That is, mothers who used cocaine and 
other drugs during pregnancy had higher rates of drug use at 5-year follow-up than 
mothers who did not use during pregnancy.
Mothers with poorer adaptation (i.e., higher levels of drug use and psychological 
symptoms) at follow-up were expected to display increased negative parenting 
behaviors (e.g., spanking, scolding) and fewer positive parenting behaviors (use of 
consequences, reasoning, responsivity). Results from the present study partially 
supported the relationship between maternal adaptation and quality of parenting at 5- 
year follow-up. Pearsons correlations revealed a positive association between the ASI 
Psychiatric Status composite score and the factor Negative Parenting, indicating 
mothers with increased psychological symptoms in the past 30 days reported using 
and/or were observed displaying more negative parenting behaviors (e.g., scolding, 
spanking, unresponsiveness) with their children. Other research has similarly linked 
maternal psychological functioning to more punitive, negative parenting (Campbell, 
1990; Conrad & Hammen, 1989; Stoneman et al., 1989). In follow-up multiple 
regression analyses, maternal psychological functioning was a significant predictor of 
Negative Parenting, after controlling for the effects of maternal education (which was 
significantly, negatively correlated with Negative Parenting in initial correlation
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analyses). Although the full regression model was significant, maternal education and 
maternal psychological functioning together accounted for only 9% of the variance in 
Negative Parenting.
Initial correlation analyses also indicated a relationship between maternal drug 
use and parenting at 5-year follow-up. In particular, the Maternal Dmg Use score was 
significantly, negatively correlated with the parenting factor Parental Control, 
suggesting mothers with higher levels o f drug use in the previous 12-month period were 
more permissive in their approach to parenting. Additionally, maternal education was 
significantly, positively correlated with Parental Control. Maternal education was also 
positively associated with Positive Parenting and negatively associated with Negative 
Parenting. These correlations, which are in the expected direction based on previous 
literature on maternal education and parenting (Kelley, Power, & Wimbush, 1992; 
Kelley, Sanchez-Hucles, & Walker, 1983; Jones, Rickel, & Smith, 1980), suggest that a 
higher level of maternal education is related to greater parental control/involvement, 
greater use o f positive parenting, and less use of negative parenting.
In multiple regression analysis, maternal drug use significantly predicted 
parental control, after controlling for the effects of maternal education. Although 
maternal education was significantly associated with Parental Control in initial 
correlation analyses, it was not a significant predictor of Parental Control in the 
regression model. Together, maternal education and dmg use accounted for only 4% of 
the variance in Parental Control. The possibility that maternal dmg use may 
differentially affect parenting at various levels of maternal psychological functioning, or 
vice versa, was considered. However, the interaction of maternal psychological
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functioning and maternal drug use tested through regression analyses for both the 
criterion variables, Negative Parenting and Parental Control, was not significant. 
Additional exploratory analyses were conducted to determine if cocaine/polydrug- 
exposed and nondrug-exposed groups differed on the three parenting factors. The 
MANOVA was significant, with follow-up analyses indicating group differences only 
on the Parental Control factor. Specifically, the cocaine-exposed group had lower 
scores on the Parental Control factor (i.e., more permissive) than the nondrug-exposed 
group, which is consistent with findings from correlation analyses.
Mothers who use drugs are presumed to be ineffective in their ability to care for 
and parent their children. The high incidence of child neglect and abuse among mothers 
who use drugs lends support to this presumption. However, as previously noted, 
empirical data on specific parenting attitudes and behaviors in drug-using mothers are 
rather scant. The few studies examining parenting in addicted mothers suggest that they 
are more intrusive and negative in their approach to parenting (Tucker, 1979; Wellisch 
& Steinberg, 1980; Bauman & Dougherty, 1983). Therefore, it is somewhat 
counterintuitive that maternal drug use was not associated with the Negative Parenting 
factor in this study. Still, it is understandable how drug use may be related to 
permissive parenting. Parenting studies with drug-using mothers and their babies 
indicate a high occurrence of passive, disengaged, and disconnected behaviors in the 
mothers’ interactions with their infants (Bums et al., 1991; Gottwald & Thurman,
1994). Furthermore, since for many dmg abusers considerable time and effort are 
directed towards obtaining and using drugs, it is logical that less o f their focus is on
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parenting and discipline. The increased occurrence of child neglect/maltreatment 
further speaks to the drug-abusing mother’s lack of involvement with her children. 
Parenting and Child Behavioral Functioning
Despite an association between maternal adaptation and quality of parenting, 
this research did not support a link between quality of parenting and child behavioral 
functioning. It was expected that increased negative parenting behaviors and decreased 
positive parenting behaviors would predict greater child behavior problems, as 
measured by the CBCL Internalizing, Externalizing, and Total Problems scores. 
However, individual parenting indicators as well as the newly derived parenting factors 
(Negative Parenting, Positive Parenting, and Parental Control) were not significantly 
related to CBCL Internalizing, Externalizing, or Total Problems scores in correlation 
analyses. This was unexpected given the substantial literature documenting the 
differential effects of various parenting styles/techniques on child behavior. For 
example, parenting behaviors assumed under the factors Negative Parenting (e.g., 
physical punishment, scolding, unresponsiveness) and Parental Control (i.e., 
permissiveness) have been linked to behavior problems such as aggression and 
antisocial behaviors (Dishion, 1990; Olweus, 1980; Pettit et al., 1997; Rothbaum & 
Weisz, 1994). Furthermore, positive parenting behaviors (i.e., Positive Parenting factor) 
such as reasoning, responsiveness, and use of consequences have shown to correlate 
with adaptive, prosocial behaviors (Patterson et al., 1982; Webster-Stratton & 
Hammond, 1990;Zahn-Waxleretal., 1979).
The failure to demonstrate an association between parenting and behavioral 
functioning may reflect inadequacies in the parenting measures. Although preliminary
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data suggests the HOME and the PDI (from which subscales were used as indicators of 
parenting) possess adequate reliability and validity, it is possible that they do not 
sufficiently measure parenting within this specific population or tap relevant parenting 
dimensions. It is also significant that the majority of parenting indictors (i.e., POI 
subscales) were based on maternal self-report and may be a biased estimate of parenting 
functioning. Additionally, inspection of the means for the individual parenting 
indicators reveal generally low occurrence of negative and permissive parenting and 
moderate-high expression of positive parenting in this sample. The low degree to which 
negative or ineffective parenting was evident in this sample may have diminished the 
ability to detect a relationship between negative/ineffective parenting and preschool 
behavior problems.
Given that the relationship between maternal adaptation and parenting was not 
extended to behavioral functioning, exploratory analyses were conducted to evaluate a 
direct relationship between maternal adaptation and child behavior. In initial 
correlation analyses, maternal psychological functioning was positively associated with 
externalizing behavior problems. However, this relationship was not maintained in 
follow-up regression analyses, where maternal psychological functioning along with 
maternal education failed to account for significant variance in preschool externalizing 
behavior problems. Numerous studies have shown an association between maternal 
psychological functioning, particularly depression, and childhood behavior problems, 
although the way in which the two are related has been debated. Some research suggest 
that maternal psychological functioning affects child behavior through parenting ability 
(Field et al, 1993; Forehand et al, 1995), while other studies indicate that the
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relationship reflects a negative, biased interpretation of child behavior by the mother 
(Forehand et al, 1982; Rickard et al., 1981; Webster-Stratton, 1988). The results from 
this study tend to support, albeit weakly, a negative maternal perception of behavioral 
functioning.
Concluding Remarks
In summary, findings from this study suggest that children prenatally exposed to 
cocaine and other drugs are not at greater risk for later emotional/behavioral problems 
than those with no drug exposure, even when considering maternal adaptation and 
parenting factors. The severity of prenatal cocaine exposure was not predictive of 
behavioral functioning at 5 years of age. Although poorer maternal adaptation was 
related to more ineffective parenting approaches, the link from ineffective parenting to 
increased child behavior problems was not evident. However, a weak association 
between maternal psychological functioning and preschool externalizing problems was 
indicated, suggesting a potential negative perception of child behavioral functioning by 
psychologically distressed mothers.
Despite the limited number of positive findings, this study contributes 
significantly to the prenatal cocaine outcome literature. First, this research represents 
one of the few studies to examine long-term behavioral outcome in children prenatally 
exposed to cocaine. The lack of association between prenatal cocaine exposure and 
behavioral outcome, as found in this research, is particularly salient given the general 
perception by society, including many educators, that prenatally cocaine-exposed 
children are destined to have significant learning, behavioral, and social difficulties. 
Secondly, this study possesses several methodological strengths, such as large sample
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size, prospective identification of exposed infants, standardized assessment of behavior, 
and a demographicaliy similar control group, which promote confidence in the study’s 
findings and set it above much of the existing outcome research. Many of the extant 
studies examining long-term behavioral outcome have utilized extremely small samples, 
descriptive measures of behavior, and/or retrospective design, without sufficiently 
controlling for potential confounders.
Nonetheless, certain limitations in this research should be mentioned. The most 
significant potential limitation is the reliance on self-report data for maternal and child 
functioning. Measures of maternal adaptation (i.e., psychological functioning and drug 
use), parenting, and child behavioral functioning were based primarily on maternal self- 
report. Mothers may have inaccurately perceived or underreported their own 
functioning or their child’s behavioral functioning. It is noteworthy that others studies 
utilizing data from teacher and examiner ratings have yielded significant findings with 
regard to behavioral outcome (Azuma & Chasnoff, 1993; Beckwith et al., 1994; 
Delaney-Black et al., 1998). Although not possible in the current study due to time and 
financial constraints, multi-method, multi-perspective assessment may have yielded 
more reliable valid measurement of study variables.
A second limitation in the study is the measurement of prenatal dmg exposure. 
Self-report of dmg use during pregnancy is one of the most commonly used methods for 
determining in utero cocaine exposure. This is likely due to its availability and low 
cost. Also, self-report, unlike biological measurements, has the advantage of obtaining 
data on dmg use during the early months of pregnancy. Still, the limitations of self- 
report data are obvious. Due to the stigma and legal consequences o f illicit dmg use,
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mothers may be less likely to disclose or minimize use to interviewers. Additionally, 
given that many drug-abusers use multiple substances, it may be difficult for mothers to 
remember and accurately specify amounts, frequencies, and patterns of use for different 
drugs. Most researchers recognize the value of self-report data but suggest 
supplementing it with a biological marker (Frank, Augustyn, & Zuckerman, 1998; 
Olson, Grant, Martin, & Streissguth, 1995).
Among biological markers urine assay has been cited most frequently in the 
prenatal cocaine literature. However, due to its short window of identification (i.e., 72 
hours), other biological measures such as infant meconium have recently been explored. 
Meconium analysis allows identification of drug exposure as early as 15-16 weeks into 
pregnancy (Ostrea, Knapp, Romero, & Ostrea, 1994). Also, meconium has shown good 
sensitivity and specificity for drugs, particularly cocaine. In one clinical study using 
radioimmunoassay screening and Chromatography/Mass Spectroscopy (GC/MS) for 
confirmation, the sensitivity and specificity for cocaine was 97% and 100%, for opiates 
100% and 97%, and for cannabinoid 60% and 94%, respectively. Additionally, review 
of false positives and false negatives for maternal interview, meconium analysis, and 
hair analysis in this study suggests meconium to be overall more sensitive and specific 
than the other methods (Ostrea, Knapp, Ostrea, Tannenbaum, & Saleri, 1994). 
Nonetheless, the quantification of drug exposure through meconium analysis remains 
problematic. Quantified meconium does not reflect drug exposure during the early 
months of pregnancy and is largely dependent on when after birth the stool was sampled 
(i.e., first meconium stool indicating use during middle pregnancy and last meconium
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stool indicating use during late pregnancy). Moreover, infant urine can contaminate 
meconium, leading to inaccurate quantification of exposure (Rosengren et al., 1994).
Because of the limitations involved in each method of ascertaining prenatal drug 
exposure, a combination of methods is recommended and has been shown superior over 
individual measurements in identifying drug exposure (Olson et al., 1995; Zuckerman et 
al., 1989). The combination of toxicology (urine and meconium) and self-report data 
was used in the present study in an attempt to provide a more valid indicator of prenatal 
cocaine and marijuana exposure severity, however, the methodological weaknesses 
inherent in each may have interfered with precise quantification of exposure. In 
addition, the categorization of the data into severity scores, although determined to be 
the most feasible method for utilizing available data in this study, may not have 
adequately represented exposure severity.
Future research should focus on continued longitudinal follow-up of prenatally 
exposed children into school-aged and adolescent years to evaluate whether results from 
this study generalize to other samples and to determine behavioral problems emerge as 
these children mature. The methodological limitations of the present study should be 
addressed in future studies through inclusion of multiple measures of each construct, 
ideally from multiple informants such as teacher and study examiners, which may yield 
a more reliable and valid measure of study variables. Measurement of drug use would 
also benefit from multiple, quantitative indicators to better estimate exposure severity. 
Future studies should also explore more specific measures o f behavior. For example, 
direct observation of specific behaviors hypothesized as related to cocaine-exposure 
may yield meaningful results with regard to behavioral outcome. Furthermore,
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additional research is needed on the gestational timing of drug exposure in relation to 
child behavioral outcome. Ostrea and colleagues (1994) have demonstrated successful 
identification of gestational timing of exposure through serial meconium analyses 
(Ostrea, Knapp, Ostrea, et al., 1994). Linking behavioral difficulties to use during a 
particular trimester has significant implications for early intervention services with 
drug-abusing, pregnant women.
Future studies should also evaluate additional indicators of the caregiving 
environment. Although maternal drug use, maternal psychological functioning, and 
parenting were chosen for the present study due to their documented relationship to 
preschool behavior problems, additional variables such as maternal perceived social 
support, parenting stress, and exposure to violence have been related to child behavior 
and may be important mediators in the relationship between prenatal cocaine exposure 
and behavioral outcome. Moreover, given the numerous biological and environmental 
risks associated with in utero cocaine exposure, it may be useful to explore the 
influence of prenatal cocaine along with other risk factors, such as through a cumulative 
risk score, when evaluating outcome. Multiple risk models propose that it is the number 
of risk factors rather than the effects of specific risk factors that best account for 
outcome (Sameroff, Seifer, Barocas, Zax, & Greenspan, 1987).
Further research, as described above, should elucidate the long-term effects of 
cocaine exposure on child outcome by providing valid information on the specific 
deficits associated with cocaine exposure and delineating factors that are pivotal in the 
exacerbation or buffering of its influence. This information is vital for the design and
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implementation of targeted preventive and early invention services for children exposed 
in utero to cocaine and other drugs.
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PARENTING DIMENSIONS INVENTORY 
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«aa
a  a  a  a a b  a  a a
41 A - . t
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j. Yoer child
Uti
y  w hile ye« dbcipliac b ia  o r h er. fO rd u  a number fu r  KAt'H naptm xu.j
Vay CW&dy v«y f i~jy
To Oo To Oa
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T A  u  dM ddd (««. t e a s  hhrawnei. d b m  yaor r 
6 r wwrag ihr chid to do or ooc to do MMdaog^
Scold dwdold 0
RwBiadyawdddarihrndaiari^owihBdboahML 0
3. Yea receive a ante froeiTMr chad's teacher that ;eer child h*a beta doraptive at school
CardniwiBago
Tata wnwddm mey (eg , m  ikoot, oo TV) or i 
(«.*., d a n  up toy*).
Sood go (oooi or hohco by dnwg at o choir.
Talk to (bodoid (o*. dbcua ahwoMnoo, dbcua y o r  r 
fcraoahgtbocfciidtodoaraoctodoaaMcbog).
Scold dwddd
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